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Comments on Ipswich Flood Study Rationalisation Project, Phase 3 — Monte
Carlo Analysis

In the introduction, the scope of the investigation should be summarised to highlight the limited number
of runs being undertaken due largely to the nature of the hydrologic model. Namely, the RAFTS
programme does not lend itself to automation of muitiple runs necessary for a detailed Monte Carlo
analysis, and therefore, it is an expensive exercise to undertake a more thorough analysis. Also, there
has been some subjectivity about the RAFTS model results from earlier studies by others, and at this
stage, this study serves a purpose by exploring the likely range in peak flow rate estimates for the 100
year ARI event, and other local government authorities are currently using the model. Given this
background, it would not be prudent to switch to a more efficient modelling platform af this stage.

The study only uses CRC-FORGE data for storm durations of 24, 30, 36, 48, and 72 hours. The report
should still acknowledge that durations for sub-dsily durations can be estimated according to the
procedure described in Australian Rainfall and Runcff (1999) based on Intensity Frequency Duration
(IFD) datasets contained in that document. However, for the purposes of this study, sub-daily events
were not considered.

Also, the report should possibly acknowledge that the Department of Natural Resources and Mines
(DNRM) have reléased a computer programme to estimate |FDs using the CRC-Forge dataset. This
programme estimates IFDs from 1 in 5 to 1 in 2,000 Annual Exceedance Probability (AEP) events for
durations ranging from 1 hour to 120 hours. However, this programme was not available at the time of
commissioning. The results from DNRM's programme will be nearly identical to the rainfall totals in this
study.

In section 5.2.2 (Post Dam Conditions), the second dot point refers to “convert the sampled starting
storage volumes ...", an explanation of what is meant by sampling in this instance would be helpful.

In Seciion 6.1 {Storm Duration), a 3 parameter generalised Pareto Distribution was adopted, and the
report acknowledged this may not hold true for south-east Queensland. Rahman and Carroll have
prepared a paper where @ gamma distribution is employed and may be more suitable. Some
commentary on Rahman and Carroll's work may be appropriate for completeness {a copy of this paper is
attached). ,

Section 6.3 (Storm Temporal Distribution), the assurnption of 50% probability of cccurrence for the AVM
patterns is appropriate. _“,.@.:mum the basis for this assumption could be expanded slightly, as the
objective of deriving the AVM pattems during the revision of the Generalised Tropical Storm Method
(GTSM) was to achieve AEP-neutrality (Green et al, 2004), a copy of this paper is attached. Assuming
50% probability of occurrence with the ARR temporal patterns may not be sound.

Section 6.5 (Dam Starting Levels) indicates that the earlier SKM study used starting dam volumes of
50%, 75%, and 100% and these have been explored as part of this study. A nominal rectangular
distribution has been employed. For completeness, the water level AEP distribution based on long-term
daily dam behaviour simulations for the dams should be reviewed and compared. DNRM are likely to
have such estimates, perhaps the distribution based on water levels at 1st December may be
appropriate. The report also suggests the actual distribution of storage levels could be analysed to allow
the assumed distribution to be refined (p44}.
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Executive Summary

Sinclair Knight Merz was commissioned in 1998 by the Ipswich Rivers
Improvement Trust to undertake fiood studies of the major rivers and creeks
in the Ipswich City area.

The primary objective of the study was to establish technically based design
flood lsvels for the major waterways within the currently urbanised areas of
Ipswich City. These levels were determined for the following river and siream
networks:

o Bremer River {from confluence with Warrilt Creek to the Brisbane River)

0 Bremer River Tributaries

— Bundamba Creek
— Warrlll Creek
- Purga Craek
- Deebing Creek
— lronpot Creek
— Mihi Creek
— Sandy Creek {Chuwar)
o Brisbane River {from confluence with Woogaroo Creek to the confiuence

with Kholo Creek)
0 Brisbane River Tribularles

— Six Mile Creek

- Goodna Creek

— Woogaroo Creek

— Sandy Creek {Camira}.

The modaliing and investigation undertaken in this study will form the basis of
future assessment of the impacts of development on floeding, the
assessment of flood inunclation and flood damage, the development of flood
mitigation strategles for existing flood prone properties and the determination
of an adopted design flood standard for new devslopment and overall
floodpiain management strategles including policy decisions.

The study involved the collection and analysis of avsilable rainfall, streamflow;
topographic and hydrographic data. Using this data a hydrologic and
hydraulic model was devsloped, calibrated and tested using five historical
flood events. These floods were:

January 1974

June 1983

Late April 1989

Decoember 1991

May 1996

oopooQg
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The hydrologic modelling has been carried out using the RAFTS hydrologic
modal, The model converts rainfall to runoff after considering catchment
storage effects and losses, .

The MIKE11 hydrodynamic mods! was selected for the hydraulic analysis.

Calibration of the hydrologic and hydraulic models was carried out in paralfel
to ensure the river storage in ihe two models was consistent. Parameters
within the hydrologic mode! were adjusted until a good match between
continuous historical stream flow records and predicted streamilows were
achleved, These flows were then used in the hydraulic model and calibration
was conducted until predicted flood levels provided a good match between
continuous historical flood level data and peak flood levels. The discharge
hydrographs routed through MIKE11 were then compared 1o the discharge
hydrographs produced by RAFTS. This process was repeated untii the peak
discharges of the hydrographs produced by each model were consistent to
within 10%.

The MIKE11 hydraulic model was calibrated to recorded historical flood levels
primarily through variation of Manning’s n roughness parameters along the
tlver.

Good calibration of both the hydrologic and hydraulic models have been

obtalned. These results were achioved on the basis of;

0 maintaining realistic rainfall loss rates over the entire catchment

o maintalhing realistic waterway and floodplain roughness parameters
representative of the current floodplain configuration and

o obtaining a satistactory hydraufic performance of the major structures.

An analysis of deslgn storm events was then performed to establish design
flood characteristics in the waterways using the calibrated hydrologic RAFTS
mode} and the MIKE11 hydraulic modsl. A range of varying average
recurrence Intervals from 2 year ARI through to Probable Maximum
Precipitation were analysed.

The hydrologic analysis was performed for existing catchment conditions to
determine inflow hydrographs for the calculation of design flood profiles for
the various waterways. These design events were analysed assuming
simplitied operations of Wivenhoe and Somerset Dams as RAFTS cannot
model the complex operations associated with these dams. The design ficod
profiles have been prepared using MIKE11, The tabulated results from these
profiles provide peak flood levels and discharges at each cross section within
the extent of the hydrauiic modal.
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Flood maps for the modelled section of the Ipswich floodplain were
generated using results from the MIKE11 hydraulic model for the Ultimate
Catchments Conditions case. The digital elevation model developed for
Ipswich Clty Council was used in conjunction with the MIKE11 resulis to
produce depth/inundation plots over the study area. Depth/inundation plots
were generated for the 1 in 20 year and 1 in 100 year average Recurrence
Interval design events.

A number of flood mitigation measures were identified which included:
n changes fo Wivenhoa and Somerset Dam operations

0 detention basins

0 levee schemes.

Of these options [evee schemes were fdontified as the mitigation option which
would be most effective on the Ipswich Floodplain.

A preliminary assessment Identified nine possible levee scheme locations,
Each of the leves schemes should only be considered as a potential location
hased on preliminary assessment, If any of the levees are to he considered
further, a detalled analysis should be undertaken investigating, hydraulics,
environmental, financiat and social issuss.
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1. Iintroduction

The Ipswich Rivers Floodplain Management Study - is a major initiative of the
Ipswich Rivers Improvement Trust to establish a suitable Fioodplain
Management Plan for rivers and creeks situated within the Ipswich City area.
This Draft Final Report combines Phase's 1 and 2 of the Ipswich Rivers Flood
Plain Management Study.

The primary objective of this study was to establish design flood levels for the
following river networks within ipswich Clty:

o Bremer River and tributarles (Bundamba Ck, Wanill Ck, Purga Ck, Desebing
Ck, Ironpot Ck, Mihi Ck and Sandy Ck (Chuwar}))

a Brisbane River (from the confluence of Woogaroo Ck to the confluence
with Kholo Ck)

u Brisbane River Tributaries (Six Mile Ck, Goodna Ck, Woogaroo Ck and
Sandy Ck (Camira)}.

The Calibration Report was the first of a series of progross reports. it
documented the analyses undertaken to validate the hydrological modsi
(RAFTS) of the Brisbane River Catchment and [ts relevant tributaries and a
hydraulic model (MIKE11) of the ipswich City reach of Brisbane River and its
relevant tributaries as listed above.

The hydrological and hydraulic models developed for the Brisbane River
Flood Study (BCC 1998) were used as a basils for this study and these
models were refined and extended in order to meet the requirements of the
ipswich Rivers Floodplain Management Study.

The Draft Design Events Report was the second in a series of reports which
estimates flood levels and discharges throughout the Phase 1 and Phase 2
creeks within the confines of Ipswich City, The calibrated Ipswich Rivers
Flood Studies hydrological and hydraulic models were used for the
assessment,

The Ultimate Catchments Events Report was the third in a serles of reports.
This report investigated the effects that future urbanisation will have on flood
levels, discharges and velocities. Note that this report does not look at filling
development on the floodplain, but looks at the changes in runoff due to
change In fand use.

The final phase of the studies was the flood mapping and flood mitigation
phase of the studles. That report was the fourth in the series of reports and
investigated the extent of flooding for the 100 year and 20 year AR flood
events. The report also identified possible flood mitigation measures that
could be considered to reduce flooding within the City of ipswich.
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Following review of these four reports by the Ipswich Rivers Improvement
Trust, this Final Draft Report has heen compiled, collating all of the findings
from the previous reports. To accompany this report, a flood study atlas has
also heen prepared. This atlas contalns plans iliustrating historic and design
flood characteristics for the modelled sections of the floodplains of Ipswich

City.
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2. Catchment Description

P—

The extent of the Brisbane Valley calchment is shown in Figure 2.1 Locality
Plan. It covers an area of 13 570 square kilometres and is bounded fo the
was! by the Greal Dividing Range and by a number of smaller coastal ranges
to the east and north. Most of the catchment is comprised of forest and
grazing land, with the éxceplion of the Brisbane - lpswich metropolitan areas
and numerctis small rural fownships.

Cooyar Creek, Emu Creek and Cresshrook Cregk are the main tributaries of
the upper Brishane Rivar and have headwatars in the Great Dividing Bange.
Coayar Craek is tha most northerly of the upper Brisbane River tributaries and
tends to have the lowest annual ralnfalls recorded within the catciimenl,

The Stanlay River is tho on!y major rbutaty of the Brisbane River that flows
westwards and its source is the Conandale and D’Aguilar Ranges near the
coast. This part of the Brisbane River calchment is relalively steep and
recaives the highest rainfall.

Lockyer Creek is the largest tibulaty of the Brishane River in terms of
catchment size, with & total area of 2 600 square kilometres. The lower
floociptains of the Lockyor Valley are used for intensive agricutture, including
veglelables and small crops. The hifly upper parts of the catchment to the
south and west ara mainly forest,

The Bremer River occupies the south west comer of the Brisbane Valley and
has ils headwaters in the Little Liverpeol Range, lts catchment is generally
hitly and ltghtiy forested with a calchment area of approximately 1500 km?,
Amajor tibulary of the Bremer River is Warrill Creek which accounts for more
than two thirds the catchment area. Within the boundaries of the Bremer
River Catchment fles Moogerah Dam, which supplies irdgation water to local
rura) areas, cooling water (o Swanhank Powsr Station and urban waler o
some smaller lowns within Ipswich City. Other major tributaries of the Bremer
River include Purga Creek, lronpot Creek, Deebing Creak, Mihi Creek, Sandy
Craek (Chimwar) and Bundamba Creek. Tho lowar roaches of the Bremer
Riveer flow through tha City of Ipswich,

Bundamba Creek is a major contribtor to the Bremer River and has a
calchment area of approximately 110 km®, Bundamba Greek containg
significant areas of development in its lower reaches, howaver the upper
reaches are predominantly rural, There are also pockeis of cpen cut mining
situated within the catchment,
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Warill Creek is a majot ribulasy of the Bremier River with a catchment area of
approximately 1 150 km?, Warrill Creek Gatchment makes up twa thirds of
the Bremer River Calchment and is predominantly rurad with a number of
small lownships stich as Aralula, Harrisvillo and Kalbar located within the
catchment Boundary, Lake Moogerah is also located within tho Wanill Creek
Catchment,

Purga Creek Is a inbula:y of Warsill Creek andl has a lotal calchment area of
approximalely 220 km?. The Purga Creck Catchment contains no uiban
areas and Is predominantly grassland and open woodland,

Dcebing Creek is a tributary of the Bremer River and has a tolal catchment
area of approximately 26 km?. The Deebing Craek Catchment is
predominantly rural with a number of urban areas such as Churchill and
Winston Glados contained within the calchment area. Deebing Creck has
wo major tributarfes, Reedy Craek and Small Greek,

Ironpot Greek is a tributery of the Bremer Hiver and has a total catchiment
aroa of approximately 17 km?, The fronpol Creek Gatchment is predominarntly
raral with & number of utban areas such as Brassall and Blacksol! contained
within the catchment area,

Mihl Creek Is a tnbutary of the Bremer River and has a tolal calchment area of
approximately 7 km?®, The Mihi Creek Gatchment is predominantly rural with a
humber of urban weas such as Brassall and Emerald Hill contained within tho
catchment area.

Sandly Greek {Chuwar} is a tributary of lhe Bremer River and has a total

catchment area of approximaltely 9 kn®, The Sandy Creek Catchment
(Chuwar) Is predominantly rural with a number of urban areas such as
Chuwar and Tivoli containad vithin the catchmont ares,

Six Mile Creek s a triibutary of the Brishane River and is pradominantly urban
in the lowar reaches and generally hilly and lightly forested in the upper areas.
Six Mile Creak has an approximale calchment area of 31 km? and runs
through the suburbs of New Chum and Rivervievs.

Goodna Creek is a tributary of the Brisbane River and is predominantly urban
in the fower reaches and generally hilly and lightly forested In the upper areas.
Goodrta Creek juns through the suburbs of Redbank and Coellingwood Park
and has an approximate catchment area of 21 kin®,

Sandy Creck (Camira} is a tributary of the Brishbane River and is
predominantly urban in the lower reaches with undulating fightly forested hills
in the upper areas. Sandy Creek has an approximata catchmonl area of

A4 kn'? and runs through the suburbs of Gamira, Carole Park and Waco!.
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Woogaroo Creak is a tributaty of the Brisbane River and Is predominantly
urban in the lower reaches wilh undulating lightly forestad hills In the upper
areas, Woogaroo Greek runs through the suburbs of Goodna, Galles and
Bellbird Park and has an approximate catchment area of 65 km?,

The Brisbane River, Bremer River and their major tibiutarios are regulated by
several dams and reservoirs. A list of major dam sliuctures Is given in Table
2.1: Major Dams In the Brisbane Valley. The largest storages are
assoclated with Somerset Dam and Wivenhoa Dam,

Table 2.1: Major Dams In the Brishane Valley

Narisite Hiver/Greak Year ol Completon capaeiw ol Full Supgy
Leval (ML
Wivenhoo Deishano 1905 1 150000
Scrnerset Stan'sy 1958 369 760
Cressbrook Crosabreok 19002 78,900
Perceveranca fargevaranca 1966 20 400
Aldnson Buaraba 1970 31 300
Laka Marnichester Cabbaga Tieo 1HG 25700
Mt Croslzy YWeir Brichane 1801 RE90
Moogerali Dam Reynclds 1281 02 £0D
Ennggera Greek Encggera 1566 4 200

Somersat Dam is a multi-purpose dam owned by the South East Queensland
Water Board and oparated by Brisbane City Councll, It supplies water for
Brisbane, Ipswich and adjacent shires, has a limited power generation
capacily andlis algo usad for recreation purposas, A major role of the dam s
for flood mitigation and a temporary flood slorago of 524 000 ML is avallable.

Wivenhos Dam is the largost dam structdre in tho Brishane Valley and
commands about half of the total Brisbane River Gatchment, It has a major
effect on river hydrology dus 1o its large flow reguiation capacity, About
1450 000 ML. of flood storage is avallable at the dam,

Maoogerah Dam was not considered in detail for tha Ipswich Rivers Flood
Studies as the dam s located In the upper calchiment and it has a relalively
small storage of 92 500 ML. It was therefore considered thial the fload
mitigation effects of this storage would not be significant.

FFor the purpose of hydrologic modelling the Brisbane River catchmen! can he
divided into six broad sub-catchments, The boundaty of each sub-calchment
defined as Upper Brisbane, Semersat, Wivenhos, Lockyer, Bremer and Lowar
Brishane, are shown in Fiuure 2.2: Brishane River Sub-catchments
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3. Avdilabie Data

3.1 Stream Gauges

Available Stream Gauges
Recorded flood hydrographs al key tocations In the Brisbane and Bremer
River systems are required for the purpose of hydrofogic model calibration.

Thae network of stream gauges associated with the greater Brisbane River
Calctunent is shown In Figure 3,1: Stream Gauge Locatlons and delniled in
Table 3.1: Brisbane River Stream Gauge Summary. Several stream
gauges have historical records oxlending over a period of more than eighty
years. The majorily of sliream recorders were Installed during the post 1960
period, Some gauges have been decommissioned including Brisbane River
at Middle Creek, Cressbrook Greek at Damsite (both duo to dam
construction) and Warill Creek at Kalbar,

Several stream gauges are located in the upper tributaries of the Brisbane
River system aind cornmand a relatively small frection of ihe total catchment
draining lo the Citles of Brisbane and Ipswich. About ten gauges have
drainage areas less than 6 porcent of the total Brisbanoe Valley calchment and
are of secondary imporlance in the RAFTS ool calibration progess,

The primary stream gaugas used for modol calibration purposes includs;

0 Brisbane River at { invilla - includes Cooyar Creek and headwaters of
Brisbana Rivar,

n Biisbane River at Gregors Greek - downstream of Linville and includes
sireamflows from Emu Creek, Maronghi Creek and vory Creek,

n Brishane River at Middle Creek - sitad downslream of the Stanley River
confluence and was closed In August 1982 due to the canstruction of
Wivenhoe Dam. Records since 1959 inclildes the flow regutation elfects of
Somarset Dam,

o Brisbane River at Lowood - is sited downstream of the confluence of
Bristyine River and Lockyer Creek.

D Bisbane River at Savages Crossing and Mt Crosby - are both long term
sireamgauge sites and are important in isolating flow travel times and
channel routing oftects along the mid-reach saction of the Brisbane Rivor
{hetween the Lockyer Creok and Bremer River junctions).

o Brisbane Rivar al Moggill, Jindalee and Post Office Gaugo are
downstream of the Bremer Rivar and aré located within tha coverage of the
Brisbane Biver MIKE11 macel,
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Table 3.1; Brishane River Siream Gauge Summary

Humber Strgam St Record % Calohment Arga
Uppar Brishane River
143015 Cooyar Creel Damsitg 18845 - dafo ?
143007 Brisbano River Linvikie 1084 « dato 15
143010 Ert Creak Boal Min 1978 - data !
143009 Brisbane Hiver Qregjors Creek 1062 - dala 20
143002 Brisbane Hiver Futhanm Valy W20 - 1965 2
Somorsot and Wivenhoa
{43205 Stanley River Somzisaf Dam 1935 - dale 10
143008 Erishano Aiver Midfa Craek 1962 - 1482 49
143038 Beisbang River Wivenhoo Dam 1988 - datg 52
149201 Staniey River Woodlord 1018 date 2
144303 Standoy River Penchestor 1927 - dato 1
143013 Cresshrogk Creek  Damsite D65 - 1981 2
143006 Tinten Crasshroak CK 1078 . 1880 a
143302 Steniey River Sitverlon 1918 - 1060 10
Lockyor
143203 Lockyer Crealt Heliden 1628 - date R
{43242 Tenthit Croek Tenthid 1068 - dato 3
143225 Latdley Craek Shavgiound 1884 - date 4
143210A Lockyer Craek Lyons Bridge 1808 - datg 19
1432108 Lockyer Croek Rila Rango 1998 - dater {0
143007 fuisbane River Lowwocd 1509 - date 77
143905 Lockyed Croal Gloncia Grove 1955 - date 16
143004 Lockyer Gresx Gatton 1929 - dato 2
143204 Loakyar Croek Wilaoha Werr 1083 - 1082 12
143208 Duisbane Fiver Brightveir Wel 1053 - 1973 18
Bromes and Lower Brlshane
143001 Brisbane Rver Soveges Ciasa 1909 - data 78
143003 trisbane River Wt Crosby 1900 - dale 10
143110 Bremaor River Mdams Bridgo 1964 - daln |
143107 Breimer River Walloon 1961 - duto 5
t4aioe Warril Cronk Kaltsar 1912 1973 a
143108 Wil Creok Amtorey 1061 - dato 7
143113 Puiga Cresk Loamskda 1673+ data 2
143011 Bremer River Dandd Trargyy 1893 - dnle 14
142915 Drisbsano Miver Hoggit 1965 - data b4
143542 Brishana River Jndslea 9747 113
43919 Bulsbana River Port Office 1841 - data 100
14310 Wastl Creak Mudtapdy 1914 . 1053 6
Mote: % calchment area estimated as propostion of totn} Rrishana River Catchment (nqual
{o 13 570 km?} upstream of the stream gauge.
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01 Lockydr Creek at Glanore Grove - accounts for aboul B5% of the Lockyer
Creek catchinent {which in turn is of the order of 20% ol the total Brishane
River catchment).

11 Lockyer Creek at Lyons Bridge and Rifle Range are sitad near the
Brisbane River. Gauge heights are subject to backwater effocts
assoclated with Brishane River Roodwaters,

0 Wartill Creek at Amberley measures streamftows on this major lributary of
the Bremer River catchmaont.

a Purga Creek at Loamside moaswres sirearflows upslieam of the
Cunningham Highway and is a signiticant coniributor to Warrilt Creok,

o Bremer River at David Trumpy Bridge is located In the centre of tpswich
and gatige heights are affected by incidence of flooding within the
Brishanie River, The Bremer River catchment contributes to about
15 percent of the tolal Brisbane River catchment area,

A serles of telemelric alert gatuges have been eslablished within the
catchment for flood warning purposes and are utifised by the Ipswich Clty
Council, Deparimen! of Natural Resources and the Bureau of Meleorolony.
Most of these stream gauges have been installed in the last five years and are
also shown in Figure 3.1: Sfream (auge Locations, Alisling of seleclad
gauges is given in Table 3.2 Brisbane River Catchment Fleod Alert
Gauges. The lacation of these gauges Is illusirated on Figure 3.2: Fleod
Alert Localions.

Stream Gatigie Rating Curves

Stage dischargo ctives are avallahle at the majonty of stream gaugos and
were supplied by the Hydrology Suction, Bureau of Mateorclogy, These
tating cutves aro presented in Appendix A - Brishane River Catchment
Rating Curvas. All original rating curves were used in tha RAFTS
hydrological model excopt where identified in Appendix A.

Somerset Dam and Wivenhoe Dam Discharges

inflow and oulflow hydrographs associated with Somerset Dam and
Wivenhoe Dam far several floads wore supplied by Surface Waler
Assessment, Department of Nalural Resources. Thé inliows are synthalic
hydrographs derived from historical lake lovel data and starage oulfiow
recorcds.

3.2 Rainfali Data
Daily rainfall data and reprosentative pluviograph data is required to describe

the areal and temporal distribution of rainfall assoclated with historical liood
events.
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Table 3.2: Brshane River Cutchment Flood Alert Gauges

Mett Hunber Straam Sile
Upper Grishana
67209 Brisbanw Rivir Dovan Hily
6516 Brishane River Gregors Creck
Somerset angd Wivenhoo
6554 Cressbrook Creek Rusenlielers DGridge
B575 Brisbana River Cabgonbah
Lockyor
6634 Locleyer Crosk Lyon
21610 Laidioy Greek Thointon
jors Laidley Creek Mulgowia
7167 . Laidloy Creek Warrego Highwiay
Bromer and Lower Bifshano
24025 Weslern Creek Kuss Road
Y020 Tremer Mived Resesand
T Bremer River Ona Mis Bridgo
KELLLLH Grerer Biver Sadlers Crosslng
T Bremer Rivet Hancack Bridge
Y G Brorner Aiver Masden Parada {City Gatge}
neN Bremer River Tivall Treaiment Wisks
wrn Bundarnba Croek Ripley
FeeT Bundamba Creck Harding 81
THTR Dundamba Croech Blacksione Rd
nree? Bundamia Creek Highaay
T Ounclarmba Cteel tedson St
6572 W] Crack Hatoville
6740 Purga CreeX Washpool
T Woogaron Ok Pasker St
nen Woogaroo Gk Ednn St
ey Woogaroo Ck Highway
nnn Wocgaioo Ch Brisbane Tee

Note: This tabic oxcludos éi&lt.slélioﬁ.s iocaled in Brisbane melropolitan area,

A tota! of about 60 rainfall stations ware applied 1t this flood sludy and the

covaragea of these stations wilhin and adjacent to the catchment is shown in

Flgure 3,3: Rainfali Station Locations. A listing of stations Is compiled in

Appendix B,
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Phuviometors, which record the temporal variation of rainfall during a storm,
are distributed within the catchment as indicaled on Figure 3,4: Pluviometer
Locatlons, These recorders are owned and operated by various authorities
including the Bureau of Meteorology, Depaitment of Naiural Resaurces,
Brisbane Cily Council, Toowcomba City Councit and CSIRO. Several
pluviometers have been racantly installed as part of a flood alert syslem for
the Brishane River, Alisting of pluviometers Is also complled in Appendix B,

SINGIAIR KNIGHT MERE T Rov o RE04390; RPAZAMFINAL DOC {4

i



FIGURE 2.4
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ﬂ. Review of Previous Studies

4.1 Qverview

Brishane Hiver _

Tha most significant past shidy of the Brisbane River Gatchimenl was
underiaken by tho Dapartment of Primary Industries (now Departmant of
Nalural Resources or DNR} for the South East Queenstand Water Board
during the period 1991 to 1994, The sludy was associated primarily with
Somersal Dam and Wivenhoe Darn and Included & revision of design floods,
the development of runoff routing and hydraulic models and a management
syslem for the flood operation of the dams,

Anolther significan! past study for the Brishane River Catchment that has been
completed |s the Bureau of Metoorology (BOM) URBS Flood Forecasling
Model. This model was based on DNR model and uses a teal time data
callection system linked to the URBS tnodel for Flood Farecasling purposes,

The Brisbane River Flood Study conducted by Sinclair Knight Merz, (SKM)
was completed in June 1998 and was concemed primarily with providing
technically based flood devalopment levels along the length of the Brisbans
River within the confines of the Brishane City Boundaries, The Ipswich Rivers
Flood Studigs are based on work completed lor this sludy and therefore, lhe
lindings of the Brisbane River Flood Study are contained within this reporl.

Another study conducted on the Brisbane River was undertaken by the
Sniowy Mountains Engineering Corporation {SMEC) for Cities Commission.
This study was complelad on 1975 and focussed on flood damages and the
economic losses associated with large floods in the Brisbane River.

Bremor River and Tribtitarles

A State of the Rivers Report was prepared by the Depariment of Natural
Resources lo assess lhe ecological and physical assessment of the
condilions of atreams in the Bremer River catchmeani. This sludy was
completed in June 1996.

In 1987, Munro, Johnson & Assaciales completed a Fiood Study for Moreton
Shire Council {0 assess the lleoding impacts in the Bremor River, Bundamba
Creek, Blake Snake Craek, Frankiin Vale Creek, Goodna Creak, Purga Creak,
Six Mile Creek, Warrill Creek, Westarn and Woogaroo Creeks within the
cordines of the Moraton Shire boundary, The main aim of the study was to
determine {lood levels for Strategle Planhing putposss,

The Buhdamba Creok Fiood Study was undertaken by CMPS&F and
completad in Juna 1996. The aim of the study was to provide tpswich City
Council with a Floodpiain Management Sirateqy for Bundamba Creek.
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Sinclalr Knight & Parthers was commissioned by Moroton Shire Council to
undertake a flood study for Sandy Creek (Camira), The aim of the study was
to determine flood levels in the study area for exisling and developed
catchment conditions, delermine appropriate flood mitigation measures and
assess the impacts of the adopted ilood mitigation measures on llood levels.
This study was compleled in May 1983.

A flood study for Woogaroo Creek was conducted for Moreton Shire Gouncil
to delermine the flooding impacits In Springfield Estate (Nolghhowhood 1)
Camira, This sludy was prepared by Water Studies and was compleledin
1993.

Aside from the Brisbane River Flood Study (SKM 1997) the two studias from
the above list which are most applicable 1o the Ipswich Rivers Flond Studies
are the DNR - Brisbiano Rivor Flood Study sind CMPS&F - Bundaniba Creck
Flood Study. A feview of thase bwo stuclies has been conducted and the
findings will be discussed In the subsequent saction.

4.2 Review Discusston of Previous Studies

DNR - Brisbane River Flood Study

Hydrologic Model

The development of hydroldgic models by DNR is docurnented in ‘Brishane
River Flood Hydrology - Runoff Rouling Mocle! Calibration' (Vo! 1 and 2,
September 1991).

An overview of past flood investigations associated with Somerset Dam and
Wivenhos Dam was prowded in the DNR report. The most significant of
those studies were the original design flood estimates for Wivenhoe Dam
completed in 1977 {Hausler and Porter, 1977) and a 1983 revision of these
design fiows (Weeks, 1983),

Runolf rauting modal techniques were applied in the 1983 reviston and
Involved calibration against seven historical ficods; July 1965, March 1967,
June 1967, Januaty 1988, December 1971, January 1971 and January 19786,

WT42PC, a RORB typs runofl routing model, was used by DNR in their 1891
study. A total of 24 individual models were set up corresponding to
streamgauge locations and calibrated against historical data.

The seven lloods used by Weeks {1983) were applied by DNR n addition 1o
fioods In June 1983, early Apiil 1989 and late April 1989,

The subdivision of the Brisbane River catchmen! into 24 separalo models,
linked tagether such that hydrographs from upslream models form inputs into
downslream models, is a technique adopted by DNR from a flood analysis
conducted for Warragamba Dam, Sydney {Deen, Cralg, Sable 1988).
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During the calibration phage, recorded hydrographs were used as upstream
inflows inlo severat of the WT42PC models in preference to prodictad
hydrographs. For example, tecorded hydrographs avaitable for Brisbane
River at Linville and Emu CreeK at Boat Mountain wera used as direct inflows
into the WT42PC model of the Brisbane River upstream of Gregors Creek
(refer to Figure 3.1: Stream Galige Locations for giauge lacations),

Tho preferential use of recorded hydrographs in place of predicted
hydrographs from upstream WT42PC models mada it difficult to review tho
parformance of the full network motlel of the Brisbane River {comprising of
the individual WT42PC models linked together) In predicting food
hydrographs at the lower reaches of the calcturent,

Calibration ol he individual WT42PC models was based on malching of peak
discharges and flcod volumes by adjusting rainfall loss rates and calchment
storage paramelers (k and m),

The initial loss - continuing loss type of raintall loss was used in the mods!
calibration, Initial Jass rates were adjusted to match the rising limb of the
recorded hydrograph, A significant varlability in loss rales was noted, both
between the individual models for the same storm and over the range of
storms that were modelled, Generally the inllial loss ranged from 0 lo

300 mm and continuing foss rale varied from 0.1 ta 9.7 mimvhr, The upper
end of the adopted losses are higher than expectad for South East
Queensland (AR&R, 1987),

The catchment storage parametar, k, was varied within each WT42PC model
for each calibration event, generaling an extensive set of k values, A kvalue
was hominated for each individual model based on a weighted average: tho
bias being In proportion to tha peak discharge of the calibration ovent, On
this basis, the mode! parameters were weighted towards larger magnilude
floods.

Hydraulic Madel

The hydraulic rmodel used for the DNR - Brisbane Biver Fload Study was
RUBICON and as MIKEE11 was the desired hydraulic imade! for this study.
detailed review of this model was not requirad.

CMPS&F ~ Bundamba Creek Flood Study

Hydrologic Mode!

The Bundamba Creek Flood Study (CMPS&F 1996) was reviewed. The
hydralogic modiels used for the study were AWBM and URBS.
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No gauging stafion data was avaitable for the Bundamba Creek Catchment
and hence, a calibration was conducted on an adjacent catchment (Purga
Creck) to establish sot catchimont parameters. 1 was assumed 1hat since
Bundamba Creek Catchment and Purga Creek Catchinent are adjacent
calchmaents, the catchmenl parameters would be similar,

The purpose of undertaking AWBM modelling of the catchments was to
astablish o set of loss parameters for both the Bundamba Creok and Purga
Creek Catchments, The loss parameters detenmined for Purga Creek were
0 -- 55 mim Initial loss and a praportional loss of 0.36, Since the catchments
are similar, these fosses were adopled for the Bundamba Creek Catchment,

An URBS motdel was set up for Purga Creek and a set of calchment
paramaters were established. An URBS mode! of Bundamba Creak was then
developed using 'Split Modal' format which separates the catchment routing
and channel routing in each sub-catchiment, The UABS mode! for Bundamba
CreeK consisted of 82 sub-catchments with 117 reaches.

As URBS is not usod in the Ipswich Rivers Flood Studias, further review of the
hydrologic mods! was not undartalen,

Hydraulics

AMIKE11 (Vor, 3.26) hydrautic mode! of Bundamba Creek was developed,
This model extended from {he Bremer / Bundamba conflusnce and extended
just upsirearn ol Daly's Lagoon (approximalely 256km). The creek was
maodelled using live branches vith cross-sections localed at approximately
250m infervals, All road crossings were modelied as combination

weir / culvert struclures,

Atolal of 18 inflow boundaries and one tailwater boundary at the
Bremer / Bundamba confiuence were tised.

The hydraulic model was calibrated an tha December 1991 flood event and
verified with the June 1983, Fehiuary 1976 and March 1974 evanls, Flood
leve! information was avaitable at Brisbane Road, Blackslone Road and
Harding Street via flood alerl gauges,

Talhwaler lovels for the calibration { verilicalion wore assumed to be the same
levels as recorded at the David Trumpy Bridge for the December 1991 flood
event and the Gledson Street stage hydroagraphs for the verification events.
As those stage hydrographs are upstream of the Bremer / Bundamba Creek
confluance, it is considered hat the adopted tailwater levels used would be
higher than those lavels at the actual tiver's conlluence.
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Calibration of the hydraulic model was achieved by vatying MilKE 11 channe}
roughness values unlil good agreement was obtained betweaen pradiclted and
recorded flood levels. Corresponding cross-sections, conveyance and water
level data was exlracted lrom the MIKE11 calibration results and a relative
Manning's n roughness distribution was determined for each cross-section.
The GLENFLO2D program was also used to generate a Manning's n
raughness in the wateiway. Tho GLENFLO2D program was then used to
compute conveyance for each cross-section for a full range of stage heights.
This information was used in MIKE 11 by converling the GLENFLOZ2D data to
equivalent lotal waterway Manning's n for the MIKE11 program,

GLENFLO2D was developed to account for the hydraulic mechanisims
between main channel flows and floodplain flows. Studies in this area hava
found thal bands of lreas on both sides of the maln channe! cause an
incraase in intoraction belween the main channel and floodplain,
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5 Hygqu!_q_gic Moadelling

5,1 RAFTS Moclel Description

The objective of the hydiologic analysis was to develop a modot that would
adequately reproduce historical storm events and reliably predict design
flood discharge hydrographs for the following catchments:

t Brisbanoe River Catchment

Bremer River Catchment

Bundamba Creak Catchment

Wariill Creek Catchment

Purga Creok Catchment

Deebing Creak Catchment

fronpat Creek Catchment

Mihi Crock Catchiment

Sanily Creek Catchment (Chuwvar)

Six Mile Creek Catchment

Goodna Creek Catchmant

Woogaioo Creek Catchment

Sandy Creek Catchmont (Camira).

gcogoooCcgagooood

The runoff rouling modal, RAFTS, was used for hycrologic modelling
purposes. This program was orlginally developed by Willing and Partners
and the Snowy Mounlains Engineeting Corporation in 1974 and was lirst
distributed as the Regional Stormwater Model (HSWM).

RAFTS has been applied to watersheds ranging from rural to fully urban with
catchiment areas varying fram less than 1 haclare lo several thousand squate
kilomelres, Since the 1980°s, WP Software have added refinements to the
RAFTS software including an EXPERT graphical environment, unsteady {low
rouling and simulation of retarding basin storages,

5.2 Compatison with URBS Model

As olillined in Section 4, the Departiment of Natural Resources developed a
serios of WT42 models of the Brisbane River catchment as pari of the flood
managemenl of Wivenhoe Dam and Somersel Dam. This program has
hecome the basis of a runolf routing model, URBS, developad joitdly by tha
Brisbane City Council and Department of Nalural Resotirces. URBS has
been modified to bacome an integrated flood forecasting model and is used
for this purposa by the Bureau of Melearology. Prasently, the Bureau has an
operational URBS model of the Brisbanie River catchmant as part of its flocd
alert system.
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Bolh URBS and RAFTS have the capaclly to model ssparately the catchmaont
storage effects (je. routing along overiand flowpaths and minor tributarles
draining lo the major creoks) and channel storage (fe. routing assoclated with
the major creeks and channels). The URBS and RAFTS modalling
approaches are different and some of these differences ara summarised in
Tabie 5,1: Compatison of URBS and RAFTS Storage Rouling.

Table 5.1: Comparlson of URBS and RAFTS Storage Rouling

NAFTS Modal UAaS Madel
Catchmant Stolage
f ozpsps 1 $=f pA" 0+ F) Y
"L+ s b+ up ) Q"
whete S = slolage imve) vheta 5w slorage (m'hys)
A = catchent area (k) A = catchment srea (k)
0 « discharge (mfs) = discharge {ms)
w {raction ibanisatica U = {ractien Liban'sation
Sc; = dipinage slope (%) F =~ draction forast
m = slaage nirinegrily exponant |3 = lag paramates
(default = 0.715) m ~ elurage non-tnearity expenent
{detauit = 0.0)

Ase BAFTS has opional sterage facler, PERN,
besad on tha average roughness of the

entchiment,
Ghannel Rotiling
Tvid oplions aro avaliablo Ono option
1. Simple lag whese Hlood hydeographis 1. Muskingum Routing vith direct user inplits of
displaced in lime by a User-specdied delay rouling paramsters (x and u)

vith zera attentiation,
2. Muskingum - Gunge Houting with solting
patemeters are calculaled from elopo,
gecrmoty and mu{;hness

5.3 RAFTS Model Setup

Model Layout

A RAFTS madal of the Brisbane River catchment was rfpVe!ind for the
Brisbano River Food Study to predict runolf hydrographs from rainfall for both
historic and dasign storms. This model has been refined and the DBremer
River, Bundamba Creck, Warill Creek, Purga Craok, Deebing Creek, ronpot
Creok, Mitil Creek, Sandy Creal (Chuwar), Six Mile Croek, Goodna Greok,
Woogaroo Creek and Sandy Creek (Camira) catchments have hoen funh_er
defineated to produce additional run-off hydrographs al required locations.

The schematisation of the muoddl is shown in tho following serles of plans
inctuded in this report;

Figure 6,1a: - RAFTS Layout - Bremer and Lower Brisbane
Figura 8,1b; - RAFTS Layout - Brisbane Cily Insert

Figure 5.1¢: - RAFTS Layout - ipswich Insert

Figiire 5.1d: - RAFTS Layout - Redbank Insert

Figure 6.1e! - RAFTS Layout - Lockyer

ocogogo
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o Figure 5,1f; - RAFTS Layout - Somerset and Wivenhoe
o Flgurs 5.1g: - RAFTS Layout - Upper Brisbane River

A single RAFTS model was setup that has full coverage of the Brishane River
catchmenl. The breakup of the model layout into the four main geographical

areas shown In Flgure 5,1a fo 5,1g was done for presentalion purposos only.

The RAFTS model consisls of several major elements ns follows;

0 General Nodes - the "building blocks’ of the model. Rouling of flows
from each catchment local to each node is routed through a conceptual
slorage {ses Table 5,1 for details on calchineni slorage). Many of the
nodes colncide {or are close to) slream gauges which enable comparison
botwean recorded and predicted hydrographs.

a Basiti Nadoes - are a spacial type of RAFTS node in which inflow
hydrographs are routed through a user specilied storage. In the case of
ihe Ipswich River Flood Studies, basin nodas were used to mode! dam
storages and significant temporary flood storage zones within tha river
system.

o Links - provide a connection befween hodes and include channe! rottting
efiecls {(see Table 5.1 for dolails on channel routing ),

The delineation of RAFTS subarea boundarles, and hence the basic model
siructure, Is based on the DNR WT42 models used for real time flood
forecasting. A consislent node numbering system has been applied. In
sovoral Lasus “dummy' nodes have been added (these are denoted wilh the
sullix *#' or * 41,

HAFTS Madel Parameters

During the medel setup phase, the Input of several types of modal
parameters was raquired prior to undertaking RAFTS calibration and
verification;

1 Subarea Properties - include the local catchiment area, the pércontaga
imparvious of the catchment surface, the vectared slopo of the sub-
calchment and a surface roughness factor (PERN).

0 Link Properties - generally, hydrographs were lagged betwaen subarea
nodes based on travet time.

The subarea and link propertles viere Incorporated into the RAFTS mods!
based on available dala. Paramelers including araa, parcentage lmpoevious,
and slope were lixed, Surface roughness factor and link travel times were
subject to adjustment during the course of model calibration,
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The basis of parameter selection duting the RAFTS model selupy phase was:

p Caichment areas - the area of tha local calchment assigned lo vach node
was based on tho catchment subdivision of the DNR flood forecasting
models. These node areas were typically of the order of 5 000 lo
10000 ha. Catchment subdivision within the Ipswich areas were
dalineated further so that discharges could be prediclod at the desired
locations. These node areas wore in the order of 50 ha to 500 ba.

D Percentage Impervious - zero percentage Impervious was acopted for
muost of the catchment, glven ils predominant rural and natural land uses.
RAFTS derives an equivalent fraclion urbanlsation (referred to as U in
Table 5.1) using the percentage impervious assigned to each noda. On
this basis, the majotity of the catchmont also had a zero fraciion
urbanisation. In the Brishane and Ipswich metropolitan areas, the
assumed percentage impervious variod from 20 to 60% to account for
catchmenl urbanisation.

o Slope - a slope of 2% was globally applied throughout the RAFTS maodel
for the Brisbane River BAFTS madel (developed for the Brishane River
Flood Stucly). This assumption lead o a cénstant iaclor in the catchment
storage refalionship, malking it more consistent with the URBS madel
approach, While this melhod was appropriate for the Brishane River
Calchinent, it was considered that where the RAFTS modef was to bo
rofinad for the Ipswich Rivers Flood Studies, i was considered that
average slope of the smaller, refined catchmenls would better represent
catchment storagefresponse, Hence average slopes wera tsed in these
subareas,

This decision was based on the number of racorded hydrographs in the
Brishane River Catchiment campared to tha number of recorded
hydrographs in the extents of the Ipswich Rivers Flood Studies, Generally
there is iitle or no recerded hydrograph information along the Bremer
Rivar, Bremar River tributares and Brisbane River iibutaries and therefore,
aalibration oh these riversfcieoks cannot be conducted. The adoption of
the average slopa for the refined subareas will provide a belter
reprasentation of calchment storage/responsa. The remainder of tho
RAFTS hydrological mode! uses a constant catchment slope of 2% as
there wore signilicant recorded hydrographs to perform calibration.

0 Surface roughness - this is an empirical factor based on the average
Mannings ‘n’ value of 0,05, consistent with rural landuse, Mannings 'n’ of
the calchinent surface were globally applied in the RAFTS model and
variad during model calibration,
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n Link lag - initial sstimates of lags betweon nodes were based on
Interpretation of lravel time plats between stream gauges supplied by tho
Hydrology Section, Bureau of Matsorclogy. These plols were based on
the lime difference of the incidenca of peak gauge height for a range of
historical floods,

Rainfall Lasses

An initial loss - conlinuing logs moded, similar to that usecd by DNR, was
employed in the RAFTS calibration. Thess losses are used te predict the
runoff volume generated from the catchment in response to rainfall and
includes two components:

o Initiaf Loss - aloss (in mm) accounting for Infiltration ellects that is
daducter! from rainfall priar to the occurrence of surface runofl. Typical
values of Inilial foss rangs from 0 to 150 mm.

o Continuing Loss - a constant loss rate (in mm/hr) that is daducted from
the rainfall over the duration of the storm. Typical continuing loss rates fall
in a range from 0 to 3.0 mmvhr,

Initiat loss and continuing losses were assumed to be uniform within each of
the six broad areas shown In Figure 2,2: Brisbane River Sub-catchments,

Loss parameters were salected based on matching recorded peak
discharges, valumos and malching the rising lfimb of recorded hydrographs.
While adjusting calchment slorage may salisfy peak discharges for a
particular event, recarded valumes and rising limb roquifements cannol be
sallsfied by varying catchment storage, In order to match each peak
discharges, volumes and rising limbs, initial and continuing loss parameters
are acljusted for each historical event until gcod calibration is achievad.

Initiat loss Is somewhat dependent on antecedent catchment conditions
however continuing loss is refated to soil properties and Infiltration
characteristics, It could therefore be expacted that initlal lossos vill vary but
continuing lossas wotld remain fairly constant for all flood events in each
particutar catchment, This is varely the case as olher factors such as
catchment development, rainfall depths and rainfall Intensities vary
significantly throughout the catchment. Initial and continuing losses aro used
lo modify catchment response and if losses, llood volumes and peak
discharges are within acceptable fimits this Is considered to be an acceptable
approach.
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Basih Nodes

Basin nodes were used in the RAFTS modal o account for temporary flood
storago offacts at key Iccations within the Brisbane River System and its
tibutaries, The stage-storage discharge relationship, assigned to each of
those nodes, was based on matching the shape and peak discharge of
predicted and gauged hydrographs dewnstraam of the nodos.

Basin nodes woro also used in the RAFTS model to simulato existing dam
storages. FFor the smaller dams, a simple stage-storago, volime - outflow
discharge curve based on the dam ouliet configuration and the slorage
volume was used. This data was supplied by DNR and was applied to tho
dams listed in Table 2,1: Major Dams in the Brisbane Valley with the
exception of Wivenhoe and Somerset Darms, It was assumed that the dam
storage lavel was at full supply lovel at the stant of each callbration flood.

Somerset Dam and Wivenhoa Dam are majar flood mitigation stiuciures and
the regulation of oulffows by setling of he dam spillway gates is governed by
aset of flood vperalion rules. Spillway operation depends in part on flooding
conditions prevalling downsiream of Wivenhos Dam due 1o less regulated
tribuitary flows such as Lockyar Craek.

During the RAFTS model calibration phase, recorded or synthetic
hydrographs of Somearset and Wivenhoe Dam outllows were used as direct
inputs. This approach effeclively divided the Brisbane Valley catchment into
tho following (based on the sub-catchments shown on Figure 2.2):

0 Somerset - upstream of Somarset Dam and hance modelling inflows to
this dam.

o Upper Brisbane and Wivanhoe - upstream of Wivenhoa Dam including
upper Brisbane River, Gooyar Creek, Emu Crook and Cressbrook Creek,
Regulated flows from Somarsel Dam were directly input based on
historical data.

t Lockyer, Bremar and Lower Brisbane - the remainder of the Brisbane
River catchment including Lockyer Creek, Bremer River and the fower
Brisbane River, In this case, outliow hydrographs from Wiverthoe Dam
were used as direcl inplits,

For the case of tha {974 historical iood which cceurred prior lo the
completion of Wivenhoe Dam in 1985, tha division of the Brisbane Valley
catchrent simplified to;

2 Somerset - upsiream of Somersot Dam
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o Upper Brisbane, Wivenhoe, Lockyer, Bremer and Lower Brisbane - the
remainder of tha Brisbane River catlchment and downsiream of Somerset
Dam. Recorded outflow hydrographs from this dam were used as inputs.

Moagierah Daimn was included in all model runs as ho tecarded oulllow
hydrographs for the historical events were available. Stage versus dischargo
and stage versus storage relationships for Meogerah Darm were supplied by
the DNR and Ihesa refationships were used directly in the basin node at
Moogerah Dam.

5.4 RAFTS Made| Calibration

Goneral Approsach

The approach taken in model calibration was to derive a single set of
catchment and channel routing parameters that would be applicable to the
entife rango of historiced Hloods under consideralion, Rainfall loss rates could
he adjusted depending on antecedent molsture conditions and other factors.

Calibration against data recorded for a minimum of four floeds for the entire
Brishane River Calchment was required, including the January 1974 flood,

As pail of tha Btishana Rivar Flood Sludy, lour additional fioods viere used to
veiily 1he hydrological model. Verification was not considered necessary as
pari of the Ipswich Rivers Flood Studies hecause the hydrologic model used
for the Ipswich Rivers Flood Studies was primarily the Brishano River Flood
Study hydrotogic model, Tha refinements made to tho Brishane River Flood
Study model for the Ipswich Rivers Flood Studies model, were consldered
minimal, hencoe re-vetificalion was consldsred unnecassary, The results for
the Brisbane River verification evonts huve not been included in this reporl
howaver they are presented in the Brisbane River Flood Study Report (SKM
1999) should they he required.

Achioving a consistancy batween RAFTS and MIKE 11 predictions of flood
discharge, at key points within the study area, was also a requiremiant of the
calibration process,

Tha focus of the RAFTS miodelling is to generate inflow hydrographs for
Phase 1 and Phase 2 of tha lpswich Rivers Flood Studies MIKE11 model.

A high priority was achleving an acceptable calibration at locatiohs towards
the {ower reaches of the Brisbane River, the Bremer River, the Brornor River
Tributariss and the Brisbano River Tributaries. Stream gauges cistributed
within the catchment at key points of interest (refer to primary straarn gauges
I Section 3.1) were also given high pricrity tinless a poor raling at the sile
was reported.

i
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Selection of Calibration Floods

A summary of major floods for the Brisbane River Catchment and the
availability of hydrological data (rainfalls and streamffows) and hydraulic data
{flood levels and discharges In the Brishane and Ipswich metropalitan areas)
Is given in Table 5.2: Data Availabllity for Major Historlcal Floods,

Table 5.2: Data Availability {or Major Historical Floods

Flood Itydralogle Data Hydraulls Data
Febiary 1931 v v
March 1955 v v
July $965 5
Masch 1967
Juna {667
Janpuary 1968
Decembe: 1871
July 1973
Janemry 1974
January {976
June $283
Apel 1989 a
Aprd 1989 b
December 1091
May 1896 v d

Note:
1. Floads modelled by DNR {or validation of WT42 and RUBICON mode!s aro shaded.
2, Limited dain also available for tho February 1093 flood.

The historical floods can be grouped as:

1 Pre-Sometset Dam - Floods that oceurred prior to the conslruction of
Somerset Dam. There is some conluslon regarding the clate in which
Somerset Dam was consirucled, Although the dam was completed in
1958, consliiction began in 1943 and It Is bolioved that the war caused
consfruction o bo coased. Al this point, itis belleved that the dam was
completed all except for the radlal area flood spiliway gates,

0 Pro-Wivenhos Dam - fioods that cccurred prior to the construction of
Wivenhoe Dam which was operational in 1985. The June 1983 fload
occurred during the constiuction phase when tha dam spillway was at a
near complation slage,

o Post-Wivenhoo Dam - floods that occurred after complelion of Wivenhoe
Dam in 1985.
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Table 5.3; Historical Callbration Events providoes a list of the svents used in
Ihe RAFTS and MIKE11 model validation. The salection of historical floods
toak into account various factors including the avaifability of both hydrologic
and hydraulic data sets for the same flood, A higher welghting towards
recenl lloods was appliod as these tendod to have more data available for
calibralion purposes.

The floods used for RAFTS and MIKE 11 made! validation covered a historical
period fram 1974 to 1996.

Table 5.3: Histerical Callbration Events

Evesl Pariod of Evant Typa
Jatiary 1074 ” ZAN01774 o 28/01/74 Colbralion
ina 1953 20/06/63 1o 23/00/81 Caiitwallon
Lato Aprd 1089 2304/89 o 270482 Cnfibratien
December 10H 112/ to 141281 Calibration
May 1895 B1KMAKS to 0710508 Galibtation

Mote: 1. Tﬁa Deterrber 1991 ovent was used for Bundamba Creck Caltation only,

Major Dan Discharges

A maijor consideration in the BAFTS calibration was the flood rogulation
charactoristics of the lwo major dams; Somersel Dam and Wivenhoo Dam,
The hydrologic effact of Somerset Dam started alter its complotion in 1958
and full operation of the targer Wivanhoe Dam was Infliated in 1985,

Eslimates of inflow and outflow hydrographs at both dams for a range of
historical floods were available and are complled as Figure 6.2: Wivenhoe
Dam Diacharges and Figure 5.3; Somerset Dam Discharges, These are
synthetic hydrographs produced by Brisbane City Counéil and were
eslimaled {rom measured storage levels and records of spiliway gate
sotlings. In the case of Wivenhoa roleases, DNR stiggesis that the outliow
hydrographs may he over astimatad by bolween 15 to 20 percent, especially

for the lesser lloods such as late Aprll 1989 (SEQWB, October 1994).

No dam releases for either Wivenhog Dam or Somerset Dam were reported
for the May 1996 {lood.

Calibration Process

The calibration process for the Ipswich River Flood model involved a
combination of matching prodicled discharges and fload levels with
historically recarded discharges and flood levels, To achiove a good
callbration It was necessary to calibrate the RAFT'S hydrological model and
the MIKE 11 hydraulic model simultaneously. This ensured that factors such
as channel routing, channel storage and discharges were consistent between
the two madels. This methodolagy also accounted for variation in ratings al
gauges Lhat are affected by backwaler and fide.
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One of tha difficullies in calibrating the Ipswith Rivers Fiood studies modols
was lhat a large percentage of the gauges within the Brishane and Ipswich
Meliopolitan areas are affected by tides and backwater, It was therefore
necessary to concict an ilerative calibration process between the hydrautic
and hydrologic models,

This process aiso assisted in the calibration of the tributarles and creeks with
no historical recorded streamflow information.

5.5 BAFTS Calibratlon - Dacemher 1991 Flood

The December 1991 flood calibration was conducted for Bundamba Creek
onhly, This was tho largsst historical flood event In Bundamba Croek In recent
histary and is the largest recorded local flood event for the creek. Historical
flood levels werg available at 2 localions within the calchment however no
recorded slreamflows wore availahle,

Ralnlall

Rainfall occutred over a two day perlod commoncing on 11 December 1991,
Figure 6.4: Rainfall Distribution - December 1991 Storm presents tho
spalial distiibution across the Bundamba Creck Catchment. This spatial
distibution was taken directly from the Bundamba Crosk Flood Study
(CMPS&F 1996) and was caleulated using a regression analysis of
surfounding pluviographs and rainfall stations.

Rainfall values increased in a northerly diroction with the highes! rainfalls
being recorded in tha lower catchmont. The total 2 day rainfall rangjod from
260 mm {o 280 mm. Pluviographs used in the hydrolegic model are
prasontod in Figure 6.5: Representative Pluviographs - December 1991
Storm,

Rainfali Lossaes

The losses used are given in Table 5.4; Rainfall Losses - December 1991
Calibration,

Table 5.4 - Ralnfall Losses - December 1991 Callbration

Sub-Galehnionl {nillal Loss Gentinuing Loss
. _ {mm) _ {mmyhe)
Bundamba 100 25
Catchment Storage

To achleve a good calibration 1o tha 1991 fload data, especially against the
general shapoe of recorded stage hydrographs using both RAFTS and MIKE 11
interaclively, a PERN value of 0.1 was usad for the pavious areas of the
catchment and a PERN value of 0.03 for impervious areas.
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Channe! Routing

A simple lag time assigned to each RAFTS link was generally found to
reprotiuce the channel routing hehaviour as recorded by the available stream
gaugas.

On this basls, link lagy imes were adjusted to malteh the recorded tliming of
hydrographs.

Recorded and Pradicted Hydrographs

No recorded slreamilow hydrographs were avallable for the Buhdamba Creek
Calchment, howaver using the recorded stage hydrograph and the MIKE11
hydraulic model, rating curves al Brisbano Road Flood alert gaugs and
Blackstone Road flood alent gavige were derived, These derived, recorded
sircamflow hydrographs and the predicted hydrographs ara presented in
Appendix C (Flgure C-1a) and a surnmary of the results Is presented in
Table 5,5; RAFTS Calibration - Decomber 1991 Floed.

Predicled peak discharges within the coverage of the MIKE 11 madel! (ie. at

Brishane Road and Blackstona Road) are within six to eight percent of
recorded peaks (derived).

Tcl_bie 5.5: RAFTS Callbratlon - December 1991 _qugd o

tlomber Steam Sita Faak Dischasgo (m'/s}
Recoided Predieted Dilt{%)

Bundnnba Ck .

143982  BundanbaCk  Beisbane Rd aro an 1

143019 Cundamba Ck  Blackstona Rd a53 i +74

MNola- 1. Primary sheam gaugos ale shated,

5.6 RAFTS Calibration - Januaty 1974 Flood

The Janualy 1974 flood was the first event used in the calibration process lor
the full Brishane River Catchmant and is by far tho largest of the floads
vonsidered, A significant amount of histerleal data is available for calibration,
including rainfalls, streamffows and flood levels in the Brisbane River, Bremer
River, Bundainba Greek and stma of the othier lribularies,

The 1974 flood occurred prior to conslruction of Wivenhoe Dam and is thus
represontative of pre-Wivenhoe Dam conditions.

Rainfall

Rainfall occuired over a four day perlod commencing on midday 24 Januaty
1974, Figure 5.6: Rainfall Distribution - January 1074 Slorm presents the
spatial distribulion of rainfall across tho Brisbane River calchment,
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Rainfalt lended lo increase in an eastetly direction, with the highest values
being racorded al stations along the O'Aguilar Range and further south at
Mount Glorious and Mounl Nebo, Total four day rainfall ranged from 120 mm
to 1306 mm. Selected plirdograph patterns are shown on Figure 5.7:
Representative Pluviographs - January 1974 Storm, Peak rainfall
intensities tended to occur an 26 January, The Brisbanoe and Ipswich
melropolitan areas racorded a sequence of threa storms, the first and largest
burst occurred on 25 January,

Rainfall Losses

The losses used to reproduce the rising imb and total volume of the recorded
hydrograph al key slisam gauges are given in Table 5,6; Rainfalf Losses -
January 1974 Calibration,

Table 5.6 - Raintall Losses » January 1974 Callbration

Sub-Cafchment inltlat Loss Gontinuing Loss
{mm} . Imim/hr

Upgper Brishane o 2.5
Suvisul 0 25
Wivenhoo 0 25
Lockyer o 25
Breoner / Bundairba Creek 0 1]

Lowar Brisbano "] 25

Catchment Storage

Ry calibration to the 1974 flood dala, ospecially against the general shape of
recorded hydrographs, the {ollowing PERN values ware applisd:

0 PERN equal to 0.11 - was used for Wivenhoe and Upper Biisbana sub-
catchmanls,

o PERN ganerally equal to 0,06 - was tisad for Somerset, Lockyor, Bremer
and Lowar Brishane sub-catchmenls.

Channel Routing

A simple lag time assigned to each RAFTS link was found generally to
reproduca the charmel rouling behaviour as recorded by the available stream
gauges. For example, the Brishaha River stream gauge data at Savages
Crossing and Mt Crosby shows no altenuation of peak discharge, This trend
was also the case belween the Moggill and Jindalee gauge sites,

On this basis, link lag limes were adjusted to match the recorded timing of
hydrographs, except in Bundamba Craek; where fink times had already been
estahlished due lo the calibration of the December 1991 flood event.
Hydrograph altenuation due to local storage effects was found to be
significant at the following three key sites:
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n Lowood - Lockyer Creek enters the Brishane River upstream of Lowood.
The lower reaches of Lockyer Creek are low lying floodplains subject to
extensive inundation during major floods. Thus, the Lockyer Craek
canfluence represents a large temporary flood storage and s ponding
effect is controlled by Brisbane River backwater,

o Moggill - The Bremer River enters the Brisbahe River upsiream of the
Moggill gauge. On a similar basis as the Lockyer Creck - Brisbana River
conlluence, a significant amount of temporary Hlood storaga Is avallable in
the lower Bremer River which is regulated by local backwater conditions
from the Brisbane River,

b Harrisville - The Waill Creek floodplain near Harrisvilla has substantial
storage routing effects, based on recorded hydrographs in this area.

Channel storags effects at the above locations were modelled by basin
nodes.

In addition, sterage effects due 1o backwater from the Brisbane River wore
generally eviden! through the lowsr reaches of Bremer River, This became
obvious afler performing consistency checks between the RAFTS and
MIKE11 model. Therefore a basin node was also creatad in the RAFTS
mode! at David Trumpy Bridlge on Bremar River to simulate this effect.

A stage-storage-discharge relationship was derved at each storage, based
on achieving a malch against predicted and recorded downstream
hydragraphs, The storage relationships are shown as;

o Figure 58: Channe) Storage Curves at Lowood

0 Flgure 5.8; Channet Storage Curves at Moggli)

o Flgure 5.10; Channe} Storage Curves at David Trumpy
tt Figure 6.11: Channe! Starage Gutves at Harrisville

Two separate storage cuives were created at Lowocod and Moggill 10
adequately model both the January 1974 flood and the other smaller floods
(1983, 1989 and 1996). Storage Cuive A (presented In Figure 5.8 and
Figure 5.9) gave the best fit against recorded stream gauge data for the
January 1974 flood, While 1t is evident that storage volume cannot physically
vary al one localion it should be remembered that storage in RAFTS is only &
concaptual storage, These concepfual storages will vary according to
volume and relative timing of flooding. As RAFTS is a hydrological model, it
cannal directly model hydrautic interaclion at stream confluences or siream
effects, hence conceptual storages need to be Included for calibratian
purposes. These conceptual storages are derived in conjunclion with the
Mike 11 hydraulic model where possible, to achieve consistency batween
discharge hydrographs., "
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Recorded and Predicied Hydrographs

Plots of recorded and RAFTS predicted hydrographs for the January 1974
calibration are compiied In Appendix C (Figura C-2a to C-2d). A summaty
is given in Table 6.7: RAFTS Calibration - January 1974 Flood.

Predicted peak discharges within the coverage of the MIKE11 model {ie. at
Moggit, Jindalee and Port Office) aro within 1 to 4 parcent of recorded peaks.
RAFTS eslimated hydrograph volumes are 2 to 18 percent below measured
volumes at Mogglll and Jindalee. Patt of this volume mismatch can be
altributed to inconsistentiy high flows recarded at Mogglll aller the
hydrograph recession and, sirilarly, high flows at Jindalee prior fo the start of
the hydrograph rising fimb. At Port Office gauge, the predicted and
meastrad flood voliime are within 2 parcent.

Al other key sites in the Brisbane Valley, pradicted peak discharges are within
0 fo 13 percent of gauged discharges, except for Lockyer Creek al Lyons
Bridgo, Bremer River at David Trurpy Bridge and Warill Creek at Amberley,
The Lockyer Creek and Bremaor River gaugoes are subject to backwater effecls
from Brisbane River.
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Table B.7: RAFTS Callbralion - Junuary 1974 Flood

tlumbor Steoam §ils Peak Discharge {mYs) Dissharge Volume {GL} Commenta
Necordad  Predicted  DHI{%)  Raconded Pudigled Ditf[%)

Upper Brisbang

#3015 Cooyar Gk Damsite 647 £85 108 o4 10
143607: - Ralsbann Ry Linvifle -0 20000 IR U o
143010 tmuCk  BoalMin T
145000 - Belsbano Ry Gregls 5%

vi

Sermetso! & Wivenhoo

iy

 StenleyRe  Weodiord
143303 SlenfeyRv  Peachoslor 30 500 +38 i 56
V3018 Cresshrook  Oamsito o0z 410 +103 33 48 +45
Leckyet .
143203 Hwlidon 138 s 4 108 w8

- Backwaler cflect at gauge

143410

a3 oamskie YT Poos raling al high fiows
143018 Oxley Ck Beatly Rd 885 856 2 o5 a5 .43

- Backwoter effect ol fauge

9 . Gaupa Yove high et ond
7. Gaugo flow bigh al slast

Noto: T, Primiay shoam yauges are ehoded,
5.7 RAFTS Calibration - Juna 1983 Flood

The June 1983 llood was a significant flood in the Upper Brisbane and
Wivenhoe parls of the Brisbane Vallsy, Wivenhoa Dam was under
construclion anhd four of the five spitiway monoliths were built 1o final crest
level. The flood accurrad prior lo the instaliation of splllway gates and thus
outtlow from the dam was unregulated.

SNCIAR KNGIT MERZ ' RevD  REDAIIU: RPAAMTINALDOE 33




The 1983 flood data represants a fransition belween pre-Wivenhoe Dam and
pasi-Wivenhoe Dam conditions.

Rainfall

Rainfali occuired over a period of three days commiencing 20 June 1983, The
spadial dishribuiion of rainfall within the Brisbane River Catchment is presented
In Figure 5.12: Rainfall Distribution - June 1983 Storm. Rainfoiis varied
from about 40 mm to 240 iim,

As shown In Figure 5,13: Representative Pluviographs - June 1983
Storm, two rainfall peaks occurred wilh the latter burst recorded on the
marming of 22 June generally being dominant.

Rainfall Losses

The losses applied during the June 1083 flood calibration are given in Table
5.8: Rainfali Losses - June 1983 Calibration,

Table 5.8: Ralnfall Losses - June 1983 Calibralion

Sub-tatchument fnitial Loss Continulng Loss
e AT (ma/br)
Uppet Brishano Q 25
Somersed 0 L5
Wivenhoe 0 25
Leskysr u 2.5
Bremer 0 0.4
l.ower Brisbano 0 25
Calchment Storage

A PERN coeflicient of 0.06 was applied to the majority of tha catchment.

Channel Rouling

Link lag limes used in the 1974 calibration wore used excepl {or upstream of
tha partially construcled Wivenhoo Dam. Faster travel limes wore used in tho
drowned reach of the Brisbane River from Somersel Dam to Wivenhoa Dam
(Node WIVI2 to WIV-OUT) to account for flood wave celerity effects,

At the channel storage nodes assigned at David Trumpy and Harrisville, the
storage curves used for the January 1974 flood calibration wete applied. Al
Lowood and Moggill a different relationship was applied. This Is shown as
Storage Curve B in Figure 5.8 and Figure 5.9,

Recorded and Predicted Hydvographs

Piots of recorded and RAFTS predicted hydrographs for the June 1983
calibralion are compiled In Appendix C (Figure G-3a to C-3¢) and
stimmarised In Table 5.9; RAFTS Calibration - June 1983 Flood.
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The match betwaen pradiclod and recorded flows at key sitos are generally
within acceptable limits. Flows based on tho Brisbane River gauge at Moggil
are substanfially fower than RAFTS predicted discharge. This trend was also
present in the analysis of the late April 1989 event (refer to Section 58). This
flood ol iha lower Brisbane River was of similar magnilude and less than
2000 mﬁls.

Also the Moggill hydrograph volume based on the gauge dala is substantially
luss than the volume recorded upsiream at Savagos Creek. On this basls, it
is suggasted that the Moggili rating cuive be adjusted for modorate floods
(loss than 2 000 m¥s). There also may be a need 1o have a raling cuiva
dependent on downstraam tide levels at this site,

Table 5.9: RAFTS Calibralion « June 1983 Flood

tumber Shream Slte ek Distharge {m'/s) Discharge Volome (OL}) Comments
Recordsd  Predicled DIN%) Recorded  Predicled  DI{%)

Upper Bisbane

143015 Cooyar CK Damsie 707 1159 +64 51 7a
YA3007.° Brshane Fiv - Linvle” © R O90 o CRROA b B 4
149010 FaCk BoalMin 885 1180 434 47 78

Soaneised & Whendioa
908 BTy

WI935 SlanleyRy  Peachestor a10 ST 27 i 41

Lochoyer
143203 Lockyw Gk Heliden 619 40 o 20
143212 Tenthill Ck Tenthill 183 345 21 +40

- Backwater effect al
. gouge

Bremer B Lower Brishario

{43110

Bridge
143107 Walloon +118
43108 ey R
143143 :

' Lonmsida

A * Gauge teeoid

i o Ineirplelo

§ 7 Recerdod vohime =
7 Bavageas Crosehg

Note: 1. Pdmary sireampatges aio ehaced,

SNCLARKRIGHTMER. Rov 0 “REQA390; RPAZAMFINAL DOC 35




6.8 RAFTS Calibration - Late April 19689 Flood

The late April 1989 flood was a significant event in the Upper Brishane and
Somerset parls of the catchrment. it occurred about three weeks after the
incidence of a floed of similar maghitude in early Aptit 1909,

The flood regulation function of Wivenhoe Dam was in full operation during
the 1989 floads as indicatad by tho dam oulliow hydrographs presented in
Figure 6,2: Wivenhoo Dain Discharges. Releases from Wivenhoe Dam
during the late 1989 flood confinued for a period of four days afier the
cessation of dam inflows.

On this basis, the Jale April 1989 flood (in addition fo the May 1996 calibration
svent) aro representative of post-Wivenhoe Dam conditions.

Rainfall

As shown in Figure 5.14: Rainfall Distribution - Late Aprfl 1989 Storm, the
highest rainfalls were recorded In the upper parts of the Somorsel sub-
catchment, Total rainfafis up to 355 mim were recordad over a oo day
period. In the Lockyer and Bramer areas of the calchment, ralnfalls were
substantially less and generally fell in the range of 50 lo 100 i,

Selecled rainfall temporal patterns are presented in Figure 5.15:
Reprosentative Pluviographs - Late April 1989 Storm. All stations
recorded a stormn burst during mid April and at some locations including
Ravensboume, Moogerah Dam and Kirkleagh, this burst was preceded by a
similar rainfall pattern on 25 April, .

Ralnfall Losses

Table 6.10: Rainfall Losses - Late April 1989 Calibration lists the inflial and
continuing losses applied in the hydrograph calibration.

_Tuhle 5.10: Ralniall Losses - Late April 1989 Calibration

Sub-ealchment lultiz Loss Continuing Loss
. {mm] {mmyhr)
Upper Grishang 0 25
Sernersel 30 )
Wivenhoo o] 2.5
Lackyer 30 25
Bremes / Bunthamba Greek 4} 0.4
Lower Brisbane a0 25
Catchmient Storage

A PERN coefficient of 0.05 was generally appliod actoss the catchment.
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Catchment Routing
The late Aprit 1988 flood was the litst avent analysed thal incorporated
conftrolled flood regulation at Wivenhoe Dam,

Link lag times were a modilied sat of fravel limes used in the June 1983 flood
when the dam was under copsliuction. In the case of the late April 1989 flood
calibradion, travel times were reduced in the Brisbane River reach from the
dam wall to the upsiream extent of the Wivenhooe Dam storage {(Node WIVT to
Wiv-ouT,

During the calibration process, travel imes were also reduced in the Brisbane
River reach from Linvilla to Scrub Creck {(Nede GRE1 to GRE-OUT),

At the channel storage hodes assigned at Lowcod, Moggill, David Trumpy
and Hanisville, the stotage curves used in the June 1983 flood calibration
were used.

Recorded and Predicted Hydrographs

Plots of recorded and RAFTS pradicted hydrogiaphs for the late April 1989
calibration are presented in Appondix G (Figure C-4n to C-4d), Flirther
details are given in Table 5,11; RAFTS Calibration - Late April 1989 Flood,

Recorded and predicled discharge peaks at key sites are generally matched
within about 15 percent,

The synthotic inflow hydrograph at Wivenhoe Dam has an unrealistic
discharge ‘spike’ and this accounts for the discrepancy with the RAFTS peak
discharge at this location,
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Table 6.11: RAFTS Callhralion - Late Apill 1989 Flood

Humber Steeam Sita Peak Discharge (in'/e) Discharge Voluma {GL) Coiiients
Recorded  Prodicted  DUN%)  Recorde  Predicted  DII{%}
d

Upper Biishane
143015 Cooyar Ck Darnsta A 048 149 3 47 +3
et P e

Somerrol & Wwonhoo
MG Swney Ry

4. Sp¥sn syihetic
“hykogeaph T

143901 StanloyRv  Weadicid
143300 Slanfay v Peachestor

Leckyer
3203 Lockyer Ok Helidon 499 L4 -53 19 i1 42
132 Tenlkell Ck Tenihl 89 70 17 15 ¥ -53
42225 Lpidley CR Shawground ito 46 -6 16 43 13
135 Lockyel(CK. - Gléreie T I
Bremer & Lower Brisbane
148001 Brishane By, Bave Crogs 5 CBIBLT SR
M310 BemerRy  Adams Bridgs Y T S Y
143107 Dyvemer Hy Walloon

_:;!431
143113
”

sl Ck
Purga Ck

Amb
Loahisldo
vilel

Noto: 1, Fimaty shreamgaigpes are shaded, .

59 RAFTS Calibration - May 1998 Flood

Tha flood of May 1096 caused exlensive Hlooding of rural areas throuighout
the Brishane Valley, especially in the Laldley and Lockyer Creek arcas.
Significant flows were also recorded aléng the Bremer River and Warrill Creek
and this caused modorate flooding at Ipswich. A fulf desctiption of the
meteorological and hydrologic aspects of the May 1926 flood has been
prepared by the Bureal of Meteorology (BOM, 1896).

No dam reloases during the May 1996 flood were reported at Somerset Dam
or Wivenhoo Dam,
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Rainfall

Rainlall assoclated with the May 1996 flood oceurred over a period of several
days. Cight day rainfall totals wilhin the Brisbane Valley are shown In

Figure 5.16; Rainfall Distribution - May 1996 Storm. Maximum rainlalls of
in excess of 1 000 mm were recordedi at Mount Glorious. As shown in

Figure 6,17: Representative Pluviographs - May 1996 Sterm, the rainfall
pattern was mulli-poaked with recorded intensities ganerally less than 4 mimvh
vith peaks of the order of 10 mnvh.

Rainfall Losses

Table 5.12: Rainfall Losses - May 1988 Calibration lists the ralnfall losses
assigned 10 each Brishane Hiver sub-catchment.

Tahle 6.12; Rainfall Losses - May 1996 Gdlibration

Sub-calchmant Initiat Loss Contlnuing Lose
. (oxm) {mm/hr)
Upgiet Hrisbana 160 20
Soimersel 150 20
Wivenhoa 150 25
Leckyer 140 12
Bremer 100 £l
Mondamba Creek 00 o
Lessier Srizbane 160 1
Catchment Storage

A PERN cosfficiont of 0.05 was applied to the majority of the catchment,

Channeal Rouling

Link lag times within tha RAFTS modol and channel starage propeties at
Lowood, Moggill, David Trumpy, and Hardsville were idoritical 1o those used
in the late Aprll 1989 flood callbration,

Recorded and Predicted Hydrographs

Plots of recorded and RAFTS predicted hydrographs for the May 1996
calibration are presented in Appendix G (Figures C-5a fo C-5d). Fuither
summary information is compiled In Table 5,13: RAFTS Galibration - May
1998 Flood. For the lower reaches of tho Brishano Rivar, pesk discharges
aro predicled by RAFTS to within 6 parcent of gauged flows.

SNCLARKNIGHTMERZ — Rey O REC4390; RPA2AMFINAL DOC 39




PLOT SCALE: L1000(A%

QATE: 1-3-99

KIE K" RE0L3%0

sk K* LAFWUD

FILE NAME: 0435018

BINGLAIN KNIGHT MERZ

FIGURE 5.16
PSWICH RIVERS FLOOD STUDY

INFALL DISTRIBUTION
- MAY 1996 STORM

DATA COMPILED BY

i~ HYDROLOGY SECTION
e BUREAU OF METEOQROLOGY
#3501
+385.4
2277
2206
17680  $#355
#1235
o205 LN e
260 $645.4
o214 o244
4563
¢339.4
Y73 .
10 U 10526 s
[ 13
822, L ST
e . a8
[
Mo 4iS 8 7°°”70M2
48 ety
8417
& 465
495 ¢ 56t 4512
* 275 4543 '
# 458 .f;%a‘ ? 5i0¢ +4T
9202 305 voe 5170 L399
8235 Liuge !‘“ ' 395.6
BEBh gy PIM - '
¢ 2314 ¢ 41y $480
o271 ¢ 470
30 o
109.8¢
¥i57
4594
STORM DURATION - 9am 31/04/946 T0 9am 07/05/96
LEGEND

¢ 70 RAINFALL {mm)

P10 20 30 40 B0km




FIGURE .47 .

IPSWICH BIVERS FLOOD STUDY
REPRESENTATIVE PLUVIOGRAPHS
- MAY 1996 STORM

BINCLAIR KNIGHT MERZ

PLOT SCALE: 1:8JA4)

1.5.599

DATE

JOB K REDA25G

" ENREED

OISK W

£ NAME: 0835019

FIL

GATTON
THE DAYS!

LORTT TRT TITPR STYRIY FRUIIY TS Y P SITRTS FATTS)

[TTTTS ST

Videasss

[T PPEN IYITT]

T PRLITT PP

areed

IIPTE. TRTTH EET)

LOSTTE: RETRRY S TETY

]
2

COOYAR
TINT DAYS]

B

4 ELEFLLdseL LRy s it e

TR PP

AT TIIT TSI

'

Arrva gt e Epann]
N TE TSI T TIY T R

B PY TP PIPT PR

i

I T Sirrmaranes

[T EET I rTe FI P T TP T L L PP AT PP

dernraneadranna

(LTI TP PP PP

LR TN ETEEL TP AT TEF

AN LR LSRR Tk

LR P

T TIREP T P PP TP TR

Ploniaiciiiiimmriierae

[T TN

E T TR PO ST P II TP e
' gt

i

KEY

T™ME [DAYS)

RAWEALL INTENSITY (smzhr)

START TIME 0900 31/4/96

DAYS)

3

TENTHILL
TM:

phdetienacraaerniss il Sepissny
o . H

i
L O ST PITrE PP

e

WOCDFORD

O T T e ST

[LIEE T RTPOREs S

[IETSTITY TECTITITR: FPRPrye

(R TR ST RYTIT

N D

TIME {OATEI

Lersrrcanigraae

..... [RTTTTIZITTEN

P P

PETTTITRTTRT YRR

- 1 1 * H 24
H + £ f
i i
v g deciasa e LT TR YT YT LI TPTRT LPTEPIRTICTOTCRORP PPN
§
: £
H H
H i
H
H H
: H
H H
PR PPN SUION NTIUITE NP -, DO RURL ST P O SR
¥ ?

L AL EEREI R ek bR
bk
e st ey
AR I e etk

"
Brtdarermatrinennagg

areer

B TP

Fi¥y

H
k 3

2.0

PRV

s
T

g ] = - -
2 ® T T
i i
1
omm 4 b4 Fadb ik besondddersdofracaeorrnrrreneatenrrisiniz R R P T e P T T P TR YT T APy RLITIY: CITTIRTY FYR RS TST PRRPRTNN SITTTINT JETIIRTY T TIon
: g
i :
ﬁ o) 4
o H —~B "
- O & Teafacatiaafannens
8 e ; E iy
o i x

jroe
SEITTRS LT

]

IRTEYTTS (Ieveey

o

YT

]

3
H
i




Table 6,13;: RAFTS Callbration - May 1996 Flood

Humbar Strram Sila Peak Ditcharga (mYs) Dis¢harge Volums {GL} Comments
Gaugad  Predicled  DIN%) Gauped FPredinled  D%)

Uppts Bisbor
143015 Coayar Gk Da.mazle 41 T +09 9.4 6.4 -3t Relathvety low Ao

‘Msmo

Em'u Ck

Someisel & mehua
13006
Lockye! )
143203 Lockyet Ck Hedlddon 73 259 £5 93 34 B3
143212 Tenthili Ck Tenthifl 628 592 - T 107 +514

143225 Laidtey Ck Shovground B0 485 -10 &6 16 +15
{43007 o et ) s

Brennet & Lowor Brishano

A0 Basbana Ry o Savages Cross 011 202 14
143110 Bramer Ry AdomsBrdge 226 ar
7020 Bremer R Rosuwond 761 a8 +6 165 126 -19
fare Warrsl Ck Harriswilia 316 344 B! ;L) 0o 4
143107 Bremer Ry Wateon 726 87 +25 12 140 +10

1AMz WarridCk Kaar 125 672 +34 b2 56 +8

Nete: 1. Primaty sliomngatrges ara shaded,

5,10 Adopted RAFTS Modol Parameters

RAFTS Starage

By a pracess of calibration agamst a sefles of historical lloods, a set of
RAFTS storage paramatears were determined. These parameters tendad lo
fall into two groups; pre-Wivenhoe Dam conditions prior to 1985 and post-
Wivenhoo Dam conditions foliowing completion of the dam,
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Table 5.14: Summary of RAFTS Storage Parameters provides an overview
of adopted storage properties,
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Table 5.14; Summary of RAFTS Storage Pardmeters

Slarage Type Pre-Wivanties Dam Cendillens PestYitvenhoe Dam Coadithans
Calchrwnl Starage FERN = 0.05 excep! PERN = 0.11 for Wivenhoe  FERN »genarally 095
nrd Upper Brlibané
Chanaed Houting Link ¥mes based en timéng of recorded Link braves times a3 per Pre-Wiverhoo condiions, modified
hydrographs to account for Wivenhae Dom drovived reagh

Basin nede storage &t Lowood (storage curve A),  Bask node steragn as per Pre-Yivenhoo corditlons, except
Moggrt and Harlaville as shown b Figures 5-66-  storage rurve B used at |owoced,
 Tand 58

Noles: ) .
1. Pre-Wiverkoa conditions based on calibratioh against January 1974 llood and vetlfied agoinat June 1973 load,

2. Posi-Wivenhoe conditions based on callbrathon against late Apuil 1989 and May 1995 flaods,

The difference in model factors, such as faster link travel imes upsteam of
the dam for post-Wivenhoe Dam conditions, can be diroclly attributed {o the
physical presanco of the Wivenhoe Dam lake. Ofther factors, such as tha
adopted PERN coefficlent in the Wivenhoe and Upper Brisbane areas, aro
due to the state of vegetalive grawth in the catchment at the lime of ffoad.

As a chack on the sensiiivity of predicted hydrographs to assumptions on
starage parameters, the January 1974 were re-run assuming posi-Wivenhoo
Dam slorage conditions (excup! for link iravel timos), A PERN value of 0,05
was applied throughout the RAFTS mode! and storago curve A was used al
the Lowood basin node.

Summary detajls at kay gauges allected by this change are given in
Table 5.18: January 1974 Flood Analysis - Post Wivenhoa Storage.

Table 5.16: January 1974 Flood Analysis - Post Wivenhoe Storage

Numbor Stream Sita Peak Discharge {m%s}
Recoided Pradictod DHf {25)

January 1974 Flaod

143007 Lrisbane Ry Linvils 2100 2430 +16
143000 Brisbana Ry Gragors Lk 3780 4 355 +14
143008 Bulstans Ry Middin Ck 4619 5003 123
143907 Bishane Ry Lonvocx] 7397 784D +B
143001 Brisbane Ry Gavages Cross 740 7 838 +7
143003 Brishana Nv Mt Crosiyy 7456 78714 +G
143015 Brizhane Ry Hoggil 9 348 10226 112
743019 Biisbiana Ry Poil Olfica 9 560 10247 +5
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The reduced catchment storago within the Upper Brisbane and Wivenhae
areas tanded lo Increasa predicted discharge peaks compared to the
calibrated values (refer to Tahle 6,16 and Table 5.7). Towards the lower
reaches of the Brishano River, the difference betwean predicted and recorded
peaks are less than 10 percent, The change in node storage properties al
Lowaod introduces a steeper hydrograph in the Janhuary 1874 ffood.

Rainfall Losses

An overview of initiaf and continuing losses usod in the RAFTS calibration and
verificalion analysis is given in Table 6.17: Summary of RAFT'S Rainfall
Losges,

Table 5.17; Summadry of RAFTS Rainfall Losses
Sub-catchment  Decembor 489§  January 1974 June 1943 Late April May 1996

L]
UpperBrishane NA 0&25 0&E5 301 G25 150826
Sormerset NA. aaz2s OB 15 Q&0 150& 0
Wevenhoo NA 0&25 0R25 8E&25 504 2.6
|ockyer NA 0h25 04825 We2s6 1MO& 1.2
Beerner WA 0&0 0&0O 1040 100& 1.5
Bundanuba 100425 0&0 040 10&0 t00& 1.5
Lewane Brishano NA 04256 D&az2s &2 I0&1E

Nale: 08 2.6 denotes 0 mm Inftial fess and 2,5 mm 6ominuing loss,

The above losses falf In the expected rango lor South East Queensland.
These loss rates will be considerad when design avent loss rales are
selected. It is oxpected that the clesign event loss ratos will fall within the
bounde of tho Inss ratos presented in Table 5.17,
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6. Hydraulic Model

6.7 Ovarview

The overall purpose of any hydraulic modeliing Is to describe the movement
or bohaviour of fivods as they pass through the channel sysiem and
assoclated floociplains. Flood levels, extent of inundation and flow velocities
at various locations along the study reach are computed In the process.

In arder for the model resulls to be refiable, it is necessary to calibrate and
verify the hydraulic model. The calibration process involves the maltching of
calculated levels with recorded levols for as many recorded evonts as
possible. Characterislics such as channel roughhess peramalters and
appropriate made! schemalisation are derived in the calibration pracess,

The next maijor step alter calibrating the model is to test or verify the model by
using the modol parameters derived during the calibration phase, This
process Is necassary In order to ensure that the model accurately doscribas
tho hydraulic behaviour of the channe! system for both recorded evonts and
design events.

The one-dimensional hydrodynamic modal, MIKE4 | developod by the Danish
Hydraulic Institute was solacted for the hydrautic analysis. HEC-RAS, the
industry standard steady-stata one-dimensional model was used to chack the
hydraulic behaviour of major structures located along the river in the sludy
area,

This section of the report describes the hydraulic modelling of the Brisbans
River system with respect to the calibration and verification processos,

6.2 MIKE11 Mode! Doscription

The MIKE11 hydrodynamic mode} was developec by the Danish Hydraulic
islitute and 1t Is a one-dimensional dynamic moslel used to simulate flows in
channels of various configurations.

Tha modol is based an an implicit finte-differencs spproach and can be
applied to looped networks and quasi two-dimensional flow simulations. The
model is eapable of simulating sub-critical as well as super-critical flow
condliians throtigh a numerical scheme which adapts according to local flow
concilions,

Inputs to the model include discharge hydrographs at various inflow paints,
waater level or discharge hydrographs at the downstream hotndary of the
maodel, cross-sectional data and channel roughness valuos.
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6.3 HEC-RAS Model Description

HEC-RAS has been doveloped to predict water surface profiles for steady
flow in natural or construcled channels. The compulational procedura is
based on the solution of the one dimensional energy equation with energy
losses due to friction evaluated from Manning's equation, Effects of hydrautic
structures stch as bridges, culverts and weirs can be readily incorporated.
For the purpose of his study, HEC-RAS has been used to check the
petformance of the MIKET1 model at bridge slructures,

6.4 Model Eslablishment

G.4.1 Ipswich Rivers System Schomatisation

Tha Brisbane River Flood Study hydraulic model {develaped for the Brisbans
fiver [Mood Study) was exiended to Include the extent of works recuired by
Fhase 1 and Phase 2 of the Ipswich Rivers Fleod Studies Brief,

The Brsbane River Systemn ralers to the hydraulic reaches of those
rivers/creeks included in Fhase 1 and Phase 2 of the Ipswich Rivars Flood
Sludies as well as the section of Brishane River downstream of the Ipswich
Gity Boundaty {(chainage BNE 1014.61 km), The extent of reach rocpuired by
the biiof only refers lo lha section of river/creek that has boen input into the
MIKE11 hydraulic model, These river/creak extants aro discussed below:

o Brishane River - was represented by one main branch in the MiKE1 1
mode] which axtends from the Westem Inner Bar to the Ipswich City
Council and Esk Shire Councll boundary which is located approximately
115 km upstream of Moreton Bay branches have been Includad in the
modet where farge lioodplain breakouts oceur,

0 Bremer River - was inpul as a single branch which connecls to the
Brisbane River at chainage BNE 1006.2 kin and oxtends upstream
approximalely 28 km to where il connects with Warilli Creek. A number of
floadplain breakout locations were identified on the Bremer River and
these have been included In the hydrautic modol.

0 Weurlll Creek - was represented by a single branch which connects to the
Bremer Rivor at chainago BREM 1020,0 km and extends approximately
8.1 km upstream to the Cunningham Highway. Wantill creek has a number
of areas whare floodplain flows oceur and at these locations link branches
have been included in the hydraulic mode,

a Putga Creak - is a tribulary of Wardll Creek and cobnects with Weurill Creek
at chalnage WAR 105.2 km and was tepresented in the MIKE11 madsi as
a single branch. Purga Creek oxtends up fo the Cunningharn Highway
which Is approximately 2.5 lan tpstream of the confluence with Wairitf Ck.
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0 Bundamba Creek - connecls to the Bremmor River at chainage
BREM 1020.3 km and extends upstream approximately 31 km.,
Bundamba Creek has been modelled as a single branch howuver it has a
number of lributaries named HWAY LEFT, LOW BRANCH{, LOW
BRANCH2 and UP BRANCH1 which connect at chalnages
BUND 28.66 km, BUND 37.8 km, BUND 33,95 km and BUND 22,09 km
raspeclively. Each of the cresks have been modelled as single branches,

i Deebing Creek - joins the Brainar River at chalnaga BREM 1004.65 km just
downstream of the One Mile Bridge. Deebing Croek extends upsirean
approximately 10 km and has two main tribularies, Small Greok and Reedy
Creek. These creaks Jain Deehing Croek al chﬂlnage DB 17.1 km and
DB 16.2 km respectively. Fuch of the creeks have been modelied as
single branches.

0 lronpot Creok - Is a tributary of the Bremer River and connects at chainage
BREM1008 km. lronpot Creak extends approxiimately 8.5 km upstream
and has o Iributaty which has been named Ironpot_Bancht,
fronpol_Branch! connects 1o fronpot Creek at chainage 1P 11.4 kim. Each
of the branchas have been modelled as singlo branches,

o1 Mihl Creek - is a tribitary of the Bremer River and extends upsiream
approximately 3 km, Its connection point to the Bromer River is localed at

chalnago BREM 1009.82 kim. Mihi Creek has a tributary which has baen
named Mihi_Branch1 which joins Mihi Craek at chalnage MH 11.0 km,
Each of the branches have been modelled as single branches.

0 Sandy Croek (Chuwar) - connects to the Bremar River at chainage
BREM 1020.5 kim and axtends upstream a distance of approximately
3.5 km. Sandy Craek {Chuwar) has heon modelled as a singte branch,
No minor tiibutaries have beeh modelled.

o Six Mile Creek - Is a tributary of the Brisbane River and connects al
chainage BNE 1007.78 km. Six Mila Craek has beeh modelied as a single
branch and extends upslream a distance of approximately 11 km. No
tributarles of Six Mile Creek have heen modelied.

B Goodna Cresk - has been modelled as a single branch which exlends
upstream of its junction with the Brisbana River approximately 7 km. It
connects with the Brisbane River at chainage BNE 101248 km. No
iributatios of Goodna Creek have beon modelled,

n Woogaroo Creek - s a tibutary of the Brisbans River and connects at
chainage BNE 1014.61 kim. Woogaroo Creek hag baen modlefled as a
single branch and extends upstream a distance of approximately 9 km,

No tributaries of Woogarea Creek have boen modelled,

n Sandy Creek {Camira) - is a libutary of the Brisbane River and connects at
chainage BNE 1019.6 lun. Sandy Creek (Camira} has been madelled as a
single branch and extends upstream a distance of appmxnnale!y 9 km.
Note that only one cross seclion has been included in the hydraulic model
within the Brisbane City Boundary and this has been included o enable
Sandy Creek 1o be included in the Brisbane River System hydraulic madal,
No tibutaties of Sandy Creek have been modeffed.
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0 Additional branches located at the confivences of Oxloy Greek Enoggera
Creek and Bulimba Creck were included In the madel to allow major
inflows and storages from these tribularies lo be taken Into account,
Storages associated with other smaller iribtteries were not considered to
he significant and therefore were not Included in the model, This was
considerad to bo a reasonable representation as poak Inflows from major
lribtnaries within the hydraulic moded roach ocour well before peak inflows
from the upper Brisbane River catchmont {ie, upstream of the Brishano
City Boundary). This allowad floodwater ta be backed up into oach
lributary and provided a simulated storage al oach confluence. Modal
branchas and major confluence localicns are shown In ipswich Rivers
Flood Study Atlas,

Note that the reach of the Brishane River between the Westem Innor Bar
{chalnage BNE 107866 km) and Ihe junction of the Brisbane River and
Woagarco Creok (chainage BNE 1014,61 km) has been included in the
hydraulic model to enable analysis of varying tidal fluctuations. Results for
this reach have not beon Inciuded in this report.

6.4.2 Cross-Sectional information

Brisbane River

Surveyed data provided by Brishane City Council was used to describe the
cross-scclional geometry of the Brisbane River systen in {he modle! hetween
BNE 100000 km and BNE 1076.66 km. Tha remainder of the cross sectlonal
information was obtainad from the DNR (e, BNE 964.17 km to

BNE 1000.00 km), which was oxtracted from five metre contour plans (DNR).
Soveral inconsistencles at a numbor of cross sections were uncovered In the
DNR cross sectional infarmation and a number of assurpplions regarding bod
levals had 1o be adopled. Thase assumplions were made based on
surretinding level information at structures where possible.

Bremer River

Cross sectlonal Information for the Bremer River was oxiracted from a
combination of surveyed cross seclions, 0.6 m contour plans ({CC), 5 m
contours and bathometry information {DNf). A number of inconsistencies
viero found between tho thios sets of data, however froms BREM 1015 ki lo
BREM 1028 ki, a combination of bathomatry and 0,5 m contour plans ware
used to construct cross sections as this was the most recent dala, The
remalnder of tha river cross sections were developed using a combination of
0.5 m contour plans, 5 m contour plans and surveyed cross sections
{Australian Survay Offica 1978),

The DNR also pravided crass scelions however thesa were basad on 5m
contours and il was considered thal from the information above, a more
accurate set of cross sectional information could be daveloped.
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Bundamba Creek

Cross seclions were takan directly from the Bundamba Creek Flood Sty
MIKE11 model (CMPS&F 1996) and inpuit into the Ipswich Rivers Flood
Studies hydraulic model. Several inconsistencies were found an theso have
bean changad to rafiect levels provided on the 0.6 m contour plans of the
Ipswich Area,

Six Mile Creek, Sandy Creek (Camira), Woogaroo Creek, Gaodna Creek,
Deebing Cresk, Mihi Creek and iranpot Creek

Gross suclions for each of thess creeks were derived using 0.5 m contaur
plans where possible and 5 m contour plans In the remainder of Ihe crecks.
Seine surveyad cross seclions were taken around hydraulic structures and a
comparison between the field sirvey and the contour plans was conducted.
Witere applicable, the cross seclions developad from the contour plans wore
adjusted to malch the suiveyed sections.

Sandy Creek (Chuwar)

Surveyed cross sectlons were provided for Sandy Creok (Chuwar). Where
additlonal cross sectional infotination was required 0.5 m and 5 my contour
plans wore used to extract the required informalioh

Warrilt and Purga Creek
Crosys sdclional information for those creeks was based on 5 m contour
plans. The accuracy of theso plans is considered to be 12,5 m.

Oxloy Greek, Breakfast Creel and Bulimba Creek

The geometry of the adjoining tributaries consisted of Brishane

River sutvay data {connection lo Brisbane River) and derived levels from
topographical information for the upstream cross sections.

Approximately 1010 cross-sections wore used to represent the geometry of
the Brisbane River and Bremer River Systems, Tha cross seclion locations
are presented in Ipswich Rivers Flood Study Atlas,

6.4.3 Boundary Conditions

Discharge hydrographs simulated hy the hydrologic model, RAFTS, for the
varlous recorded evants were used as boundaty conditions at approximately
160 tocations throughout the Ipswich River hydreulic model. These locations
are presentad in the Ipswich Rivers Flood Study Atlas. In addition to these
locations, a baso flow of 1 m%s was input at the top of each river and 0.1 m*s
in the creeks to keep the model from drying out which heips with the model
stability.

Recordod water levels in the Brishano River at the Wostern inner Bar were
used as the dovmsiream boundary conditions for the events being modalled.
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6.4.4 Hydraulic Structures

A total of 64 waterway crossings are located within the Ipswich Rivers Flood
Studies area and a further 8 wateiway crossings are located on the Brisbane
River, downstream of the Ipswich City Boundary, These struclures hava been
included in the hydraulic model as the affluxes causod by these structures
may increase flood lavels in the ipswich area. The location of each of thesa
structures are shown In the ipswich Rivers Flood Study Atlas, Geomotry
and hydraulic capaclly vary considerably between crossings, but they can af
be grouped inlo hridge or culvert structire types.

Bridge Structures consist of a road decking supported by piors. This lype of
structure has thoe highest capaclly ta accommadate flood discharges without
overtopping. Changes to watetway geometlty are usually minor compared to
other stiuctures such as culverts, except for the plers and encroachment of
tha creek by the bridgo abulments.

Two typas of low regimos were allowed for in the hydraulic modelfing of
waterway stiuciuies:

Walr Type Filow is the flow over a crest such as a road or top of a pipeline.
This occurs when the roadway is oveftopped and may be either free flow (law
downstream water levels causing critical flow conditions at the struclure) ar
submerged flow (high downstream water levels * drowning' ot the wair flow).

Culvert Type Flow is the flow through a culvert opening. Tho hydraulics of
culvert fiow are dependent on factors such as downstream submergence,
culvert dimansions and geomelry, friclion effects and whether the culvert s
flowing partially full or is pressurised.

The modelling approach for each bridge slruclure was a combination of
culvert and weir flow. Flows below the bridge deck were assumed to
approximate a culvert type regime,

A relalionship between water lovel and available waterway width was
daveloped from cross seclional information. Reductions in watenvay area
due to plers and bridge skewness wero laken info account, The level-width
cuive was then input into MIKE11,

This approach was applied lo flows below the bildge deck. For overtopping
conditions, the road crest geameliy was spacifiod diractly into MIKE11 and
madelled as a broad crested wair. Where handrails or guardralls ware
located thase ware assumed to be fully blockad by debis,

A brief description of each structure is provided helow on a river by river
hasis,
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Bremer River

1.

4]

@,

One Mile Bridge - is a mulli span struclure consisting of a constant deck
depth with 8 plers and abutments encroaching onlo the waterway area.
This stiucture spans both the Bremer River and Deabing Creek and has
been split into two separale structures with the appropriale structure being
applied to the relevant river/fcreek, "As constructed" ptans of this stiuclure
were unavaltable and hance design plans were used for structure
dimensions. No dalum was given on the design plans and therefore a
deck level was provided In Australian Helght Datum (AHD) by Ipswich City
Coungll. This allowed lavels on the design plan to be adjusted to AHD,

. Wulkaraka Rall Bridge - is a multi span structure consisting of a constant

dack depth with 14 plers andf abulimenls encroaching Into the wateiway
area, This bridge spans the Bremer River and is a steel iuss lype
sliucture. "As conshiucted” plans of this structure were uhavailable and
hence design plans were usec for structura dimensions.

. Hancock Bridge - Is a mulli span sructure consisting of a constant deck

depth with 4 plers and abulments encroaching onto the waterway area.
"As conslrucled” plans of this slructire wero unavallable and hence
design plans wae used for struclure cimensions.,

. Railway Workshops(B:idgc - Is &a mulli span structure consisling of a

constant deck depth with 2 piers and abuiments encreaching onto tho
watarway area, This bridge spans the Bremer River and is a stesl truss
lype structure. “As constricled” plans of this struciure were unavailable
and hence design plans were used for stiuctura dimensions.

. David Trumpy Bridge - is a muili span structure conslsting of a constant

deck width with 6 piers and abutments encreaching onto the walerway
area, "As conshriucled” plans of this sliuclure were unavailable and hence
design plans were used for struclure dimensions. Ipswich City Council
provided & deck level and design plan levels wero adjusted to account for
variations in levels during construction.

Watrego Highway Bridges - are 2 parallel bridges lacated at a distance of
10 fn aparl. Both are multi span shiuctures consisting of a constant deck
depth with 13 plers and abutmonts encroaching onto the wateiway area.
“As consiructed” plans of this struclure were unavallable and hence
design plans were used for structure dimensions. Ipswich Gity Council
provided a deck [evel and design plan levels were adjusted to account for
vatialions in levels during construclion. These bridges were modslied as a
single structure, howaver te account for the additional affiux catised by the
second bridge, the Dual Bridges Methad sel down In Waterway Deslgn
{Austroads 1994) was used.
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Brishane River

7. Kholo Bridge - Is a multi span structure consisting of 8 piers, Tho bridga

has a constant depth of deck and Is of timber constiuction. Survay of this
bridge has bean conductod and this information was usad in the hydraulic

imodel,

8. Mt Crosby Weir - is an oges type welr which underlies a road. The roadis

supported hy 17 plers. Design plans were used to determine weir and

bridge deck levels and hence the refiability of the levels are queslionable,
This was a complex slructuro to modet as the roadway located abiove tho
oges weir acted as a broad crosted welr, As MIKE11 was unable to madel

this structuro, the weir was sel up in HEC-RAS and its hydraulic
churacteristics assessed. Based on this assessment a modified broar|
crested welr was inpul into the MIKE11 model,

9. Collegas Crossing Bridge - is a muli opening stiucture which consists of

mutl span bridge with 2 plers and a sol 8-2700x900 RCBC culverts,
Design plans for this structure were provided and hence the reliability of
the bridgo dotalls is questionable,

10.Cenlenary Bridge - A mulli span struclure consisting of a constant deck

depth with 6 plers and abutments encroaching within the waterway aroa,

During the 1974 flood event a barge was stk immadiately upsiream of
the bridge to avold bridge damage oscliring. This may have caused a
reduction of the conveyance thiough the walerway,

11.Indooroopilly Bridge - There are twio bridges in this location these being

the Walter Taylor Bridge and tha Indooroopilly Rail Bridga. For modalling
purposes fhe two bridges were combinad and assumad lo be a composite
stiuclure, Anocdotal evidence suggests that the combination of these two

structures reduce the waterway arca and cause a choking sffect.

12.The Motivale Bridge - This rail bridge was constructed after the 1974 flood
avent. {t has boen included for all events oceuning after 1974. It is a multt

span struclure wilh 2 plers,

13.William Jolly Bridge - This bridge is situated approximately 250 m

downslream of the Merivale bridge. The bricige is a multi span hridge with

arched chords jolning the piers al low levels. It is considetad that these

archad chords may cause soime minor aflux to aceur dug to the reduction

in waterway arca.
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14.Victoria Bridye - The Victoria Bridge is located approximately 700 m
downsiream of the William Jolly Bridge. The bridgais a sofid arch bidge
which reduces the watorway area considerably at higher flood levels,

15.Captain Cook Bridge - This bridgs is similar to the Victoria Bricige however
the reduction in waterway area s less due 1o the flat arch shape of the
dack.

16.8tory Bridge - Tho deck lavel of the Storey Bridge is such that weir flow is
unlikely for most floods. Any restriction of flow is due to lhe plers and
abutments only, hence major affluxes at this location are not expected,

17 Gateway Bridge - This bridge was not included in the modef as the deck is
suspended at a very high level. The effect of the piers on afflux was
considered to be negligible due to tha extent of waterway araa at this
location,

Bundamba Greek

18,Ripley Hoad Bridgs - is of imber construction with a deck of constant
depth. The bridge Is a multi span structure which has ono pier and the
bridge abulments encroach into the waterway area, Levels for this
sfiucture were provided by the Queensland University of Technalogy
(QUT). The survey was conducted by students and there seems to be a

number of anomalies between contour information and survey Information
at this location. The QUT suivey levels were used as these levels were
considered o be the best available information however there is some
concern about the quality of the data al this location.

19.5wanbank Road Bridge - is a multi span concrete bridge with 2 piers with
constanl deck depth and abutments which encroach into the waterway
area. Levels for this structure were provided by the Queensiand University
of Technology (QUT), The survey was conducted by students anc there
seems to be a number of anomalios between contour information and
survay Information at this location. The QUT suivey levels were used as
these levels were considered to ba the hest avaitable information however

there is some concem regarding the quality of the data al this lccation.

20.Patrick St Bridge - Is a timber bridge which has 2 piers and abulments
which encroach into the waterway area. Information used for the
Bundamba Creek Flood Study (CMPS&F 1996) was used as MIKE11
input.
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21.Cunningham Highway Bridge & Culverts - this road crossing consists of a
multi span bridge structure with 1 pler, 5-2700x1800 RCBC's, 12-
2400x1200 RCBC's and 5-2700x1800 RCBC's. The bridge struclure, -
2700x1200 RCBC's and 12-2400x1200 RCBC's have been modelied in the
Bundamba Creek branch of the MIKE11 model and the olher sel of 5.
2700x1800 RCBC's have bean modelled in the Highway Left branch of the
model. This seclion of the Cunningham Highway is a dual carriage way
and hence the dual bridges mathod has been ulilised. Levels for this
slucture wero provided by the Queensland University of Technology
{QUT). Tha survay was conducled by sludents and there seems lo be a
number of anomalias between contour infarmation and survey information
at this location. The QUT survey levels were used as these levels were
considered to be the best availabla information however thera is some
concern regarding the quality of the data at this location, Note that these
slructures were not present in 1974 as the Cunningham Highway had not
been consiructed and were therefore omitiad from the 1974 calibration
svent.

22 Blackstona Rail Bridge - Is a mulll span imber bridge with 7 piers which
has abutments which encroach into the walterway atea, Levels for this
structure were obfained directly from the Bundamba Creek Flood Study
(CMPS&F 1996) however these levsls did not agree with contour
information In the area and several changes had to be mads to these
lavels clue o inconsistencies between cross soctional information and
bridge levels.

23.Brisbane Road Bridgs - Is a multi span bridge with 3 piers with abulments
which encroach Into the walerway area. Brisbane Road Is a dual camage
way and the dual bridges method was utilised in the analysis. Level
Information was obtained from both the Bundamba Creek Flood Studly
(CMPS&F 1886) and design plans, This information was reviewed and the
most appropriate deck levels ele, were selected,

24.Blackstons Road Bridge - is a multi span bridge with 1 pler which has
abutments which encroach info the waterway area. Levels (or this
sliucture were obtained directly from the Bundamba Graek Flood Study
(CMPS&F 1996) however these levels did not agree with contour
infarmation in the area and additional survey was conducted by lpswich
Cily Council, Lavels from the CMPS&F study were then adjusted using Lhe
avallable survey information.
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25.Baskelball Rail Bridge - is a multi span timber bridge with 9 piers which
has abutments which encroach into the waterway area, Levsls for this
structure ware obtained directly from the Bundamba Creek Flagd Study
(CMPS&F 1996) hiowever these levels did nat agres with cantour
information in the area and several changes had t6 be made 1o thess
levels due to inconsistencies belween cross sactional information and
kridge lavels,

26.Ipswich-Brisbane Rait Bridgs - Is a mulli span bridge with 4 piers which
has abulments which encroach into the waterway area. Leva! information
was obtained from both the Bundamba Creek Flood Study (CMPS&F
1996) and design plans. This infarmation was reviewsd and the most
approptiate deck levels etc. were selacted,

27.Gledson Street Bridge - is a multl span bridge with 1 piers which has
abtitments which encroach Inlo the walerway area. Level information was
obtained from both the Bundamba Craek Flood Study (CMPS&F 1998)
and design plans. This information was reviewed and the masi

appropriate deck levels etc. were selocted.
Six Mile Creek

28 Haliets Road Bridge - is a riwiti span limber bridge with 1 pler which has
abutments which encroach into the watarway area,

29,Redbank Plains Road Crassing - is a culver! slructure which is cantrofted
by 2-3000x2100 arched culverts, Survey Information for these culverls was
provided,

30.Ipswich Road Bridge - Is a multl span bridge with 4 piers and abutments
which encroach into the waterway area. The structure is located on a dual
carmage way however the two structures are situated less than one metre
aparl and have hence been modelled as e single structure. Design plans
ware used for leve! information.

31.8ix Mite Creek Rail Bridge - is a mulli span bridge with & piers and
abutments that encroach inta the walerway area, Level information was
provided via design plans,
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Goodna Craek

32 Kruger Parade Road Crossing - is a culvert structure which Is conlralled by
1-56500x2000 archud culvert. Suivey informalion for this culver was
provided,

33.Ipswich Road Crassing - Is a complex set of structures which consist of 3
paraliel structures. The firsl siructure is a set of 3-6500x3500 arched
culverts which are located on the off ramp adjacont to Ipswich Road.
Ipswich Road is a dual carriage way and has two Identical bridges parallel
lo each ofher. These bridges are multi span structures with 1 picr and
abutments that encroach into the walterway area, The off ramp struclure Is
the hydraulic conlrol as it has tho sinallest waterway area however
additionaf affiux will bo caused by the two Ipswich Road bridges.

Although use of the dual brldges methoil is not strictly correct for this
application (as ali of the stuctures In parallal are not identical), it was
considered to ba the hest available methodology and hence this melhod
was applied. As such, the arch culverts were used in the moduol and a
factor was applied to account for the additianal affiux caused by the two
Ipswich Road bridge stiuctures. Level information was obtained from
design plans and contour information,

34.Goodna Creek Rail Bridge - consists of a sof of 3-3000x3000 ACHC's and
a single span bridge. Levels for these stiucture were provided via dosign
plais and conlour plans.

35.Brisbane Terrace Road Crossing - consisls of 1-3800x3800 RCBC. Level
inforimation was provided via survey,

Sandy Creek (Camira)

36.Addison Read Crossing - consists of 4-1800x1200 RCBC's. Level and
culvert information was providod via survey,

37.Cocleane Street Crossing - consisls of 8-1200x1200 RCBC's and 6-
1200x1300 RCBC's, Level and culvert Information was provided via
suvey.

38.Ishmael Streot Crossing - consists of 5_2100x900 RCBC's. Lovel and
cuiverl information was provided via survay,

39.Lagan Motorway Crossing - consists of 7-3000x3000 RCBC's andi 3-
3000x1200 RGBC's. Level and culven Information was provided via
sUvey,
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Woogaroo Croek

40.Edna Streot Crossing - is a singla span timber bridge with abutments
which encroach into the watenway area. Level information was provided via
survey,

41.Ipswich Road Bridge - s a mulli span bridge conslsting of 3 picts and
abutments which encroach Into the wateiway area. Level informalion was
provided via design plans. This structure is a dual bridge however it has
been modelted as a singls bridge as the lwo bridges are situated less than
two metras aparl,

42.Ipswich-Brishane Rail Bridge - is a multi span bridge consisting of 4 piers
and abuiments which encroach into the watetway area. Level information
was provicded via dosign plans,

43.Brisbana Terrace Bridge - is a muiti span bridge consisting of 2 piars and
abutments which encroach into the watoiway area. Lovel information was
provided via dosign plans,

Deebing Creek

44.Biisbane Stree! Bridge - is a mulli span bridge with 1 pier and abutments
which encroach into the watarway area, Level information was provided via
survey.

45.8andy Galflop #5-6 - is a single span bridge with abutmenls which
encroach into the wateiway area. At tho base of the waterway area are 2,
750 RCP's. Laval information was provided via stirvey,

46,.Sandy Gallop #4 - is a small weir.

47.Sandy Gallop #3 - is a single span hridge with abutments which encroach
inta the walerway area, Level information was provided via suvey.

48,Sandy Gallop #2 - is a mulli span biidge with two 1725 RCP's ellher side
of a central pier. |avel information was provide by survey.

49.Sandy Galiop # 1 - consists ol one 1650 RCP, Leve! and cuivert
information was providad via suvey.

50.Warwick Road Bridge - is a multi span bridge consisting of 3 plers and
abulments which encroach Into the wateiway area. Lavel information was
provided via design plans,

51.Ash Streot Briclge - consists of thrae 3600 x 3600 RCBC's and one 3600 %
3820 RCBC. Level and culver! information was provided via suvey.
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62.Cunningham Highway Crossing - Is a mulli span hridge consisting of
2 piers and abuiments which encroach into the walenwvay area. Lavel
Information was pravided via design plans,

fronpot Creok

63.8ydney Streel Bridgs - consists of one 2920 steal Armco pipe. Level and
culvert information was provided via survay.

64.Warrego Highway Bridge - is a multi span bildge consisting of 1 pler and
abutments which encroach inlo the watervay area. Laval information was
provided via dssign plans,

55.Walruna Court Crossing - consists of thres 910 RGP's.  Loval and culvert
information was provided via suivey,

Mihi Creek

56.Hunter Street Bridge - consists of five 1820 RCF's. Level and culves
information was provided via sutvay,

57 .Fervale Road Bridge - consisls of five 1835 square RCBC's. Level and
cuivert information was provided via survey,

58,Pine Mountain Road Bridge - consists of four 1830 suirare RCBC's. Level
and culvetl information was provided via stirvey,

59.Warrego Highway Bridge - consists of one 1500 ACP. Love and culvert
information was provided via survey.

Sandy Creek (Chuwar)

60.Mount Crosby Road Bridge - Is a mulli span bridgo consisting of 1 pier
and abulments which encroach into the waterway area, Level information
was provided via survey,

ti1.Warrego Highway Bridge - consists of three box culverts, Upstream and
downslream meastirements of the culvert diameters differed. Two of the
culverts are 3700 x 3660 while the central culvart Is approximately 3850 x
3800. Lavel and culvert inforination was provided via survey.

62 Robin Street Crossing - conslists of one 300 RGP, Leve! and culveri
Information was provided via sutvey.

Alist of the modelled structures and how thoy were representec in MIKFE 11
are presented in Table 8,1; List of Hydraulic Structures,
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Table 6.1: List of Hydraulic Struclures

ModeHad in MIKET as;

o Strieiure Locatlon Chatnage {km}  Slewchura Doseription
Bramer Niver
i Cne M#a Bridga 1004.600 Majer Publle Pridpe Irregutar culves) + weit
2 Wukoraka Rad Sidge {008,600 Major Public Bridge  fregular culvert + welr
3 Hancock Bridge 1000.400 Major Public Bridga liregular culvert + wolr
4 g:;%hmy Vierkshopa 1011.B00 Minor Pblic Biidge  Iuegular culvedt + welr
] t}iadﬁgc]ieﬁump*f Bildga 101208 Major Publie Bridge  Buegutar cuivert + v
6 Warepo Highwey Bifdie 1023 500 Majoe Pulckic Bidpe  Pregutar cuivert + vaor
Bilsbane River
7 KhelnBridge 979510 Minar Public Bridge  Ireguilar eulvest + welr
B MiCrosby Weir 084165 Water Suppdy Welr welr
& nleges Crossly e, 46 Vinor Punio Bridge  Culvert, bregular culvert
-4
10 Gentenary Highway W Major Poiic Bridge iia:éetff{m cubverl + wex
11 indosrcopkly Brkdges 1032110 Majee Pubic Bidgs  heequtar culvert + wel
12 Maetivala Bridgo 1052.37 Majee Puaio Bridgn  feegular culvert + wair
13 Witiam Jolly Beiiga 1052 624 Majer Pubic Bridge  hreguior cubvest | welr
14 Vickoia Bridge 1059.956 Mrjer Public Brkdge  Iroquiar culves] + wilt
15  Caplain Cook Rikige 1054 860 Majer Publl Bridgn  fuegular culvert + welr
10 Siery Brkdge 1054.920 Major Public Diidge kregatar cidiverl 5 walr
i Gateway Bridge 1088.660 Malet Public Bridge Mot Modelled
Bundamba Creek
W Ripley Noad Brkdge {8,740 Winar Public Bifelie IregUlar culver! + welr
10 Swanbank Read Bridge 25.500 Mirer Fublio Bridge  hregulas cubvarl + welr
20 Pabick 5t Bridge 27.300 Minor Pubde Brldge bregiular culvert + o
21 Cumaingham Highway 28510 Maicr Pubic Brldge Gubvent, rmegUtor nubverd
Bridgo & Cutverls + woll
22 Blackstone Redd Bridgo 31,990 Major Public Dvldge  heogdar culvent 4 wel
23 Olazkstone Rail ildga 32,300  MéincePublcBridge  Megular culvert + weir
24 Giisbane Road Biidge 94325 Major Public Bridge  heegulor culvart + wdr
26 Basketball Rail Biidge 35.410 hnce Publc Beledga frregudar cubyvert + wedr
26 ipsvach-Brishano Rl 85.630 Majer Pubdic Bridge  rregular cidvert + wesr
27 gl!glgs?:-n St Bildge 3015 Miner Pubfié Bridgo  hregudar oulvodt + veeir
Six Hilo Creck
28 Halflels Hoad Bridge 10377 Minee Pobtic Bridga  Irregular cubvert + weir
20 Redhank Plains Rd 11.785 Mior Public Bvidga Regular culvert + wer
Grogsing
30 Ipswich fid Bekdne 18 060 Maior Pubilic Bidgu  freegular cutvert + weir
Al SixMie Ck Rad Hidgo 23,150 Malor Public Beidge  Ireegular cudvarl + welr
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Table 6.1: List of Hydraullc Sliuctures (Conl)

Ho Slrugtare Locatfon Chalnage (km)  Stwelare Deseription Modoflod In FIKETY as:
Cloodhna Grack
a2 Kuger Pde Read 12.032 Hinor Public ¥ing Ieyular cuivent + wer
Ciogting
a3 Ipswich Pead Crosshig 14.235 Malor Fublie Rikdgs tiregular cuved + wed
4 Goodra Cieck Hail 14,605 Major Pubkic Bridgo  bregular cuives! -+ vl
35 g::gggm Tea Road 14913 Minor Puble Xong Regutar cutved + welr
Crossing
Sandy Greek {Gamira)
36 Addison Rd Grossirg 11051 Minor Publie: Xing Regudar culvert F el
37 Gosheane 81 Crossip 11520 Minar Public Xing Regular culvert + vwelr
38 Ishmael 5t Crossing 12009 kinor Public Xing Regular cubvert | wel
39 Logan Motonvay 14.720 Major Public Bridga  regular cubverd + we'r
Crosging
Woogaren Greek
40 Edna Steel Crossing 16850 Minos Puitic Xing Regulor cuiverl + wei
41 Ipswich Moad Bridge 17,340 Major Public Bridge  fregulor culveed + waie
42 Woogaren Gk Ralt Reidga 17.450 Major Pubfic Biidge  fnegulsr culvarl + welr
43 Brisbane Tco Brhge t7.770 Minoe Pubie Briclgs lieguins cubvert + weir
Daebing Crack
44 Brisbano Streat Beidga 19.837 Majoe Pubiic Bricen  hregutar cubeit + vk
45 Sandy Goflzp #5-6 19.122 Gel Cse crossing inegular culverl + welr
46 Sandy Gadop #4 18401 Goll Cse crosairg welr
4t Sondy Galtop #3 18.347 Goll Cee croasing Ireguler culvert + wer
48 Gamly Gaticp #2 {7093 Golf Cse crossing fegular cidvart + wel
49 Sancy Galcp 41 17.709 Coll C2a groasing regutar culverd 4 wek
B2 Wanwick Road Bridg 17.072 Maler Pudlic Brldgo  bregular culvert + wet
BF  Ash Sfreet 13905 Major Publie Belige  regulor eudvedt + wekr
52 Cunalngham Highway 12037 Majoe Public Bridge  bregidar cubvert + wed
tranpol Creek
B2 Sydnny St Biidga 18375 Mince Pubfic Bridge  regutar culvad + wek
54 Warrego Higlway Britge 12641 Major Pubdie Bildga  Inregulas culvadd + wer
85  Walrona Crt Crossing 1838 Mincr Publio Xing tegelar cuberit + penk
Mibi Crank
B8 Hunler 5t Brklgn $1.296 Mojor Pubic Bridge  regular culven v wel
57 Ferwalo Rd Biidsa {0.728 Mojor Pulvis Bidge  regulas eubver! + weir
50 Pine Meuntaln Bd Uicge 2,580 Mojor Pubic Bridgo  reguler culverl + wolr
%3 Wartego Highway Brldgo Lase Majot Pubie Bridge  regulat culver] + wait
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Table 6.1: List of Hydraulic Stuciures {Cont)

He Stwetura Lacation Chalnage (km)  Sfrusturn Daseaipton Modelled in FIKE1T as:
Sandy Creek (Chiuwar)

63 MiCioshy Road Bidge 12449 Majer Fublfic Britiae  hreqedar cuiver! ¢ wolr

Bt Wonego Highway Bridge 11807 Majer Pultic Bridge  tegular cuvert + welr

62 Hobin Slree! Crossing 10.805 Minor Fublic Bridgo regudar cudvest 4 wer

6.5 MIKE11 Modet Calibration

6.5.1 Ganeral

Modla! calibration involves the selection of appropriate model schematisation
and model paramalers in order to malch simulated and recorded water {ovels
anci discharges. This involvos an lterative process and the careful sefeclion
of roughness payameters which reflect channel and fioodplain conditions and
an accurate description of flow movement,

Channel roughness values (Menning's *n) solected wore primarily based on
sita visils, examination of aerial photographs and past expetience froim other
flood studies. These were modificd in some cases 1o reflect iho hydraulic
behaviour of the fload, (such as a change in vegolation or the presence of a
sharp band), as it maved downsiream in order lo achieve a reasonable match
betwean recorded and predicted flacd lavels,

Four recordad avents covoring a variable range of floods, with rainfall and
water level dala wete used to calibrate the hydraulic mede!, These flood
avonts were;

n 11 Decembaer 1991 (Bundamba Creek only)
24 January 1974

01 May 1996

23 Aptil 1989

20 Juno 1983

)

oBeg

The calibralion avents can ba classified into a large fiood event (1974) and
smal| flood events (1883, 1989, and 1996). The peak discharge of the 1974
fiood event in the Brisbane River was approximately 10 000 ny'/s, whilo the
olher events discharges ranga from 1 500 m¥s to 3 000 m%s. Unlottunatoly
no historical records for mid range fload evenls were available al the time of
calibralion. The 1991 flood event was assessed on Bundamba Creek only as
this was the largest recorded local catchimient event in reéent history,

Adopted Manning's ‘' values used in the hydrautic motdet are shown in the
fallowing Figures:
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Figure 6.1: Brisbane River - Hydraullc Model Roughness

Figure 6.2: Bremer River - Hydraulic Model Roughness

Flgure 6.3: Bundamba Creek River - Hydraullc Model Roughness
Figure 6.4: Warrill Greek - Hydraulic Model Roughness

Figure 8.5: Purga Creek - Hydraulic Madel Roughness

Figure 6.6; Waagaroo Creek- Hydraulic Model Roughness
Figure 6.7: Sandy Creek {Camira) - Hydrautic Model Roughness
Figure 6.8: Six Mile Grack - Hydraulic Mode! Roughness

Figure 6.9: Goodna Croeek - Hydraulic Modsl Roughness

Figure 8,10: Deebing Creek - Hydraulio Model Roughness

Figure 6,11; Sandy Cresk (Chuwar) - Hydraulic Madel Roughness
Figure 6.12: Mihi Creek - Hydraulic Model Roughnoss

Figure 6.13: Ironpot Creel - Hydraulie Model Rotighness,

CooocadooogooCocann

The calibration process rosulted in two sets of Manning's ‘'n’ data in order to
achieve a good calibration, The higher set of Manning's '’ values (illustrated
in Figures 8.1 to 6,18 wore required to match the préedicted water lavels to
the recorded water levels for the 1974 flood. Since MIKE11 does not directly
allow for bend losses, Manning's 'n' values had te be increased at bends to
accaunt for these losses, Fuithermors, the predictad velocities In the 1974
flood were double that of the smaller events, hence increasing bend losses
further, To account for the greater bend losses, the Manning’s 'n’ values had
to be increased for Ihe calibration of the 1974 llood event. Further discussion
of the adopted Manning’s 'n’ values Is provided fater in this report,

Inflial roughness eslimales wero based on site inspection and refined during
the calibration pracess lo achleve a best fit across the range of the four
calibration events analysed.

A brief deseription of each of the tivers/crecks is given below on a reach by
reach basis,

Bremer River, Wanill Creek and Purga Creek

Generally the upper reachas of the Bremer River (BIEM 1000 kmn to

BAEM 1003 k), Wannill Creek and Purga Creek could be described as _
mainly open grassed lloodplaing with reasonably heavily treed channels with
savare maoanders at various locations. Rural propertios are located at various
intervals and levels along this reach.

From chairages BREM 1003 km lo BREM 1019 km the Bremer River conslsts
of mainly open grassed and treed flandplains wilh severe meanders at
various localions, Residantial propeailies are located at various intervals and
levels along this reach. These residential properties could ba described as
being in low to medium densily ereas.

The lowet reach of the Bremer River from BAEM 19 km ta BREM 28 kinis
telatively uniforin with no major bends, Rura! Residential praperties lina the
banks.
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Brisbanae River

Ganerally, the upper reach of the Brisbane River fram MIKE1 1 mode
chainage BNE 964 km to BNE 990 kmy consists of mainly open grassed and
treed floodplains with severe meanders at varlous locatiohs, Rurat properties
are located at varinus Intervals and levels along this reach,

The reach of the Brisbane Rivar from MIKET1 model chalnage BNE 980 km to
BNE 1040 kny consists of mainly opon grassed and tread floodplains with
savere meanders at various locatlons. Residential properties are located at
various intervals and lovels along lhis reach, These residential propertias
could he described as being in low density areas,

From chainage BNE 1 040 km to BNE 1 070 km the reach could be
described as medium to high densily residontial areas which Includs the inner
city area. The general shape of the tiver could be described as sevorely
meandering.

The lower reach of the Brisbane fiver from BNE 1070 km to

BNE 1 078.66 ki is relatively uniform with no major bends. industry and
residential properties line the banks along with mangrove swamps close lo
the tiver outlet.

Deabing Creolk

Generally the upper reaches of Deebing Creck (DEEB 10 ki to DEER 13 km)
could be desctibed as mainly open grassed floodplains with lightly treed
channels wilh moderate maanders at various locations. Rural properties are
localed at various inteivals and lovels along this reach,

From chainages DEES 13 ki to DEEB 20 ki, Deehing Creek consists of
mainly open grassed and treed floodplains with moderate meanders at
varlous locations. Residential properties ara located at varlous intervats and
fovels along this reach, These rosiduntial properties could be described as
heing in low to medium density areas.

{ronpot Creek

The upper reaches of ronpot Creck {(iP 10 km (o IP 13 km) consis! of mainly
open grassed and tread floadplains with slight meanders at various locations.
Residential properties are located at various intotvals and levels along this
reach. Thesa residentiat propertles could be described as being In fow
tensity areas,
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From chalnages IP 13 km to IP 19 km lronpol Creek consists of mainly open
grassecl and lreod floodplains with slight meanders at varlous focations,
Rural properties are located at various intetvals and levels along this reach,

Mihi Creek _

Generally the upper reaches of Mihi Croak (MIH! 10 km to Ml 13 km} could)
be described as mainly open grassed lloodplains vith lightly freed ehannels
and meanders at various locations, Residential properties are located at
various intervals and levels along this reach.

Bundamba Creek '

Generally the upper reachoes of the Bundamba Creek (BUND 10 km to
BUND 29 km} could be described as imainly open, grassed floodplains with
reasonably heavily ireed channels and severe meanders at varlous localions.
Rural propertiag are located at various intervals and lovels alang this reach,

From chainages BUND 29 km to BUND 38 lun, Bundamba Creok consists of
amix of open grassed and ireed floodplains with sevore meanders af various
locations. Residential properties are located at various intorvals and levels
atong this reach. These residential properlies could be described as belng In
low o madium density areas.

The lower reach of Bundamba Creek from BUND 38 km to BUND 41 km ls
open grassed floodplains with a severely meandoring channel, Rural
Residential propaitiss ling the banks.

Sandy Creek (Chuwar)

The enlire reach of Sandy Creek is predominantly open grasstand and treod
fioodplains with glight manndars at various locations, Rural residontial
properties lino the banks,

Six Mile Creek

From chainage $1X 9 kin to SIX 11 km and SIX 16 to SIX 20 km Six Mile creek
could be described as mainly open grassed lloodplains with reasonably
heavlly reod channels containing severo moanders at various locations.
Residential propertios are located at various inteivals and levels along this
reach;, Theso residential propertios could bo describad as being In low to
medium dansity greas.

From chainages SIX 11 kin to SIX 16 km Six Mile Creek cansists of mainly
apan grassed and freed floodplains with severe meanders at varlous
locations, Rural properlies are located at varlous Intervals and levels along
this reach.
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Goodna Cresk

Generally the upper reaches of Goodna Creek {GOOD 10 km to

GOOD 11 km) could be describod as mainly open, grassed floodplains with
reasonably heavily treed charinels and slight meanders at various locations.
Rural properties aro localed at various Intervals and levels along fhis reach,

From chainages GOOD 11 km ta GOOD 17 km Giaodna Cresk conststs of
malnly open grassed and treed floodplalns with severo meanders at varlous
locations, Residential properties are localed at various intetvals and levels
along Ihis reach. These residential properties could be describad as heing in
low to medium densily areas.

Woogaran Creek

Generally the upper reaches of Wuogaroo Creek (WOOG 10 kim to

WOOG 11 ke could be described as mainly open grassod floadplains with
reasonably heavily freed channels with severe meandars at varfous locallons,
Rural propetiies are located at various inleivals and levels along this reach,

From chalnages WOOG 11 km to WOOG 19 km Woogaroo Creek consists of
mainly open grassed and lreed floadplains with severa meanders at varlous
localions, Residential prapertios we localed at various intervals and levels
along Ihis reach. These rosidential properties could be described as being in
law to medium density aroas.

Sandy Creek (Camira)

Generally the upper reachios of the Sandy Creek (SAND 10 km to

SAND 13 km) could be describod as mainly open grassed floodplalns with
reasonably heavily iread channels with moderate meanders at varlaus
tocations. Rusidential propeities are located at various intervale and lovals
along this reach. These residential properties could bo described as belig in
low to medium densily areas,

From chainages SAND 13 km to SAND 15 km Sandy Creek consists of mainly
open grassed and treed floodplains wilh modoraie meanders at various
focations, Rural propertios are localed at various intetvals and levels along
this reach,

Genarally the overall river and creek bed profiles could be described as
liregular which is prabably dug lo dredging, scouting or shifting of the bod
during significant fluod events, This form of roughness may cause a sfight
increase to the expecled Manning's ‘'’ valuas.

The floodplain roughnesses varied significantly along the extent of tho
Brisbane and Bremer River systems, Generally, the Manning's ‘n' values
varied from 0.025 at the Inner Bar, 0,038 for open grassed floadplains, 0,075
for treed floodplains to 0.5 for complela flow retardation in the inner ity area.
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Hydrographs exported from the RAFTS model were used as direct inputs into
the MIKE11 model.

Downstream houndary conditions (laitwaler) wero based on availablo data for
the Brishane River, Coritinuous dala from the Bureau of Metearclogy was
used to sot lallwater levels. This allowed tidal influsnces to ba indluded in the
modelling howevar the quality of the data for the late April 1989 and tha May
1896 flood avents was considered lo be poor and water levels had 1o bo
derived to complete each of these data sets.

Each of the floods selacted for calibratlon purposes were sinwilated using the
MIKE11 model. A comparison of recorded and computed flood levels at the
gauge and spot jevel localions is tabulated in Appendix D - MIKE11 Model
Resulis « Calibration (Table -1 - Prodicted & Recorded Flood Levels for
Calibration Events). Curresponding discharges are presented in Table D-2
- Pradicted Discharges for Callbration Events, Longitudinal profiles of
peak flood lavels for the calibration events are also prosented in the Ipswich
Rivers Flood Study Atlas ~ Calibralion Profiles Sheets 42 to 54,

6.6 December 1591 Flood Event

The December 1991 flood event was assossad for the Bundamba Greek
system only, as this was the fargos! recorded Jacal flood event in recent
times. This ovent was copsidered to be the primary calibration event for
Bundamba Creek because lailwater levels at the Bundamba Croek and
Bremer River confivence did not have a gignificant impact on Bundamba
creek hydraulics. The only floud level information for this event was provided
at Blackslone Road and Brisbane Road Fload Alert Gauges.

RAFTS inflows were input into the truncated MIKET1 hydraulic model covering
Bundamba Creek and roughness parameters were adjusted unlil a good
match between the predicted and rocorded stage hydrographs was
achioved. Once a good match had been achioved, a discharge consistency
check was conducted between the discharge hydrographs pradicted by
RAFTS and MIKE11. This consistency check ensures that fag link travel time
and maode! slorage are correct, This process was repealed until a good
calibration was achieved. No recorded runof velume dala was available,
thereloro, it was not possibie to check the predicted runoff volumes dirsclly.

A compatison of recorded and predicted hydrographs is given in Appendix D
Figure D-1 - Predicled & Recorded Hydrograph Gomparlson - December
1991).
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Figure D-1 illustrates thal a good calibralion was achieved between the
recorded and predicted flood hydrographs. The rising limb of the hydrograph
matches well with the predicled flood levels, matching to within 0. 14m and
0.18m of recordad lovels at the Blackstane Bridge gauge and Brisbane Road
gauges respectivaly.

The parameters acopted for the Bundamba Greak hydraulic mode! calibration
were then input into the fulf Ipswich Rivers madel and used as a starting set of
values during the calibration of tho full model,

6.7 January 1974 Flood Event

Thae January 1974 flood event was the largest flood that has occurred in the
Brishane River System in recenl times. This event was considered to be the
primary calibration evant becauso a large amount of recorded flood feve!
information was avaitabla,

Al the lime of this flood Wivenhoe Dam had not been constructed and this
enabled good calibration of the dischargo hydregraphs to ba achisved,

For this calibration the Merivale Bridgo was not includad in the model as it
was not consliucted unlit 1975. The Cunningham Highway was also not
constiuclad during the 1974 llood evant and hence those sliuciures were nol
included in the hydraulic madel.

Due to extensive dredging and shilting of the tiver bed in the Brisbane and
Bremer Rivers it was appropriate to compare surveyed cross seclions taken
diractly after the 1974 fleod with more recent surveys and contour plans, A
number of cross seclions wete compared at various locations and altheugh
each set of tho compared sections were not at an exact cotrosponding
location, the genaral trend suggested that the rivor system had a lower bed
level (Lip 1o 1.5 m). This was not expected to cause significant differences in
fload levels as the addillonal volume, due to the Increase in dopth, would
already be accounted for by the tidal prism. As such, there would only be a
small amount of additional conveyance whon compared to the total section
conveyance at psak flood level,

The Manning's 'n’ values ware input at each cross section using prefiminary
values obtained from the site inspeclion, Athend locations these valugs wera
increased by a minimtm factor of 1.3 (Chow, 1973) to modsl tha aclditional
fosses not accounted for in MIKE11, These parameters were adjusted
incrementally unfil a good calibration was obtained. On complelion of this
calibration event, generally prodicted levels weto within 0,1 m of conlinuous
recorded lavels and within 0.2 m recorded spot fevels,
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IFor continuous records the rise, peak and recession of the hydragraphs
generally provided a good match to the recorded jevels, The recorded spot
levels varied significantly depending on whether the level was taken on tho
oulsidle or inside of a bend. The predicted levels outside the maximum
allowable tolerance of 0.2 m were checked and in maost cases were deemed
lo be fikely due fo superelevation at bands or Incorroet recorded jevel
information, This was primarily decided by looking at surounding fevels and
idlentifying any oulliers In the recorded levels. in the upper reaches of
Brisbane River and Bremer River, higher than expected roughness values
wera required 1o achieve recordad levels. This is most fikely due to the poor
qualily of avallable topographic data In these areas and the mode! not being
ablo to accurately rosolve flooding conditions resulling from the actual
topography.

The resulting calibration profite is shown I Ipswich Rivers Flood Study
Atlas Sheets 42 to 54, A compaiison of racorded and predicted
hydrographs is given in Appendix D Figure D-2 - Predicted & Recordod
Hydrograph Comparison - January 1974,

The Manning's 'n‘ values adopted for this calibration wore considered to be
siightly highor than expactad. This was considared further during other
calibration events.

6.8 May 1996 Flood Event

This event was considered to be a small evont approximately 10 percent of

tho size of the 1974 Hleod in the Brisbane River. Discharge hydrographs
salculatod by the RAFTS miodel were used as Inflows at oach infiow boundary |
and recorded tevel informatioh was used as the downstream water level at
the downstream boundary. For this evenl, all hydraullc struclures were

inchudad in the MIKE $1 modal.

Arange of flood level information was avallable on a number of creeks and
rivers within the bounds of the model. Most of the data was ALERT stage
hydrographs.

The Manning's 'n’ values obtained from 1974 flcod calibration were used for
the model run where it was found that the predicted water level at Moggill was
well above the recorded water levels, The differenco in waler levels was so
great thal the Bureau of Meleorology was conlacted to check if a datum shift
at the Moggt!l gauge had been overtooked. This was not the case and further
invastigations rovealed the difference was due to lower bend losses caused
by lower flow velocitfas for tha smaller floods,
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To check that reducing the Manning's 'n’ value was a reasonabloe assumplicn
a MilE11 model of one of the Brishane River bends was set up and a benc
loss for three Manning's 'n' values were detenmined, The three Manning's '’
values Used were;

g 0.07- Valua adopted o he 1974 flood al hencl.

0 0.05 - Value adopled for the 1996 flood at bend

o 0,035 - Value expected in channel if no bend was present.

The band loss was considered 1o be the change in wator fevel from the
downstream exit of the bend to the upstream entrance 1o the bend.

Those bend loases were recorded and the following equation was used and a
comparison made to check the validily of the adopted ratighness values,

Using the bend loss ecjualion:

h = GLV2.9
where

C,=2bf
ancl

b = width of flow at bend
r = radius of bend,

the estimated bend losses were caloulatod for the 1998 llood and the 1974
flood,

The resulls are presented in Table 6.2: Compatison of Bent| Losses,

Table 6.2: Compatlison of Bend Losses

Fload b [} rimj [ ¥ {m¥s} Caloulated Iy {m) BIKE by {m)

1998 260 GO0 0.8 1.2 0.06 0.07
1974 700 800 23 1.8 Q.32 0.30

It can be seen from Table 6.2 that both the coeflicient C and the velocily
increasa slgnificantly at the hend for the larger lloed. Since MIKE11 cannot
account for bend losses it was therefore necessaty lo raduce the Manning's
'n* value for the lesser flood fo achieve a good calibration.
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The rise of the recorded level hydragraph at Moggill matched reasonably wall
with the predicted rising imb calculated by MIKE11. The predicted peak ,
water lovel Is within 0.230m of the recorded level, |

Itis suspected that the rating cutve al the Mogglil Gauge has a poar rating
during smaller floods as it is backwater effected from tidal infivences at the
Wastem Innier Bar at the mouth of the Brishane River. The difference is most
likely due o the high lidai surge of 1.61 m AHD {almost 0.6 m higher than
MHWS tide) during the May 1996 event, The backwater of this tidal surge
would have an impact on the refiabliity of the rating curvo at Mogglll and
therelore the vailation In the prediclod and recorded lload levels at the
Moggill Gauge hae been athibulad o tho tidal backwater effect,

Appendix D - Figure D-3a and D-3b - Predictod & Recorded Hydrograph
Comparison - May 1996 illustrates tho match of hydrographs achieved.

Recordad floud lovel data was available al 4 sites along the Bremer River
(Porcy Sliest, One Mile Bridga, Hancock Bridge, and Marsden Parade).
Figure D-3a shows that recerded and predicted data al One Mile Bridge and
Marsden Parade were matched to within 100 mm. At Haneack Bridge, the
praclicted valua is approximately 400 mm lowor than the recorded data. A
bettsr malch at this jocation could potentially be achieved by adjusting the
hydraulic bed roughnessos al this locatian. However, this was nol done as
the set of bad roughnesses used was Seen to rapresent the bost match
across all smaller floods modelled in 1983, 1989, 1996,

Results in Bundamba Greek match within 300 rem of recordad data. 1t was
found thal predicted levels In Bundainba Creek wera generally lower than
recorded values. Therelore, the conlinuing losses in Bundamba Cregk were
set to 0,8 mm/h compared to the rest of the Bremer River catchment which
were modelled in RAFTS using continuing losses of 1.1 mmyh.

It should also ba noted that the timing of the peaks atong tha Rremer River In

all the smaller floods, predicted by Mike11, are approximately 6-12 hours

early . Tha reason for ihis s that the same RAFTS lag times for the Bremer ‘
River above the Wanill Creek confiuence were used for tho 1974 floods and |
olher smaller floods. These lag times were piimarily calibrate for the 1974
flood where they would be shorter because flows ware Iaster due to both

hydraulic grade and the bypassing of bends {le. llood plain breakouts),

The resuilts of using tha 1974 lag times for all fioods is thetefore that the
prediclad peaks for walters downstream of the Warrill Creck confluence aceur
6-12 hours beforo the recorded paaks.
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Different lag times could have bean derived for the smaller floods, howover,
all subsequent modeliing for the design floods uses the 1974 lags which
represent tha most conservalive case, Therefora developing a separate sot
ol lag times for the smaller fioods was nol considored necessary.

6.9 Late April 1989 Flond Event

Hydrographs generaled by the RAFTS model ware used al each inflow
location and the adopted Manning's 'n' values used for the 1996 calibration
avent wers used for the calibralion of his flood. All bridge structures were
included in tha MIKE11 model for this calibration,

Avallahle flood lovel data Included some ALERT gauge nformation on Bremat
River, Bundamba Creek and the Moggill and Motint Crosby gatiges on
Brisbane Rivar,

Table D-1 and Figure D-4a and D-4h - Predicted & Recorded Hydrograph
Camparlson - April 1989 show the calibration achieved for tho 1989 flood
avant. Matches in the Brisbane River are generally poor at Mount Crosby and
Moggil. The fact that this match is peor at Mount Crosby suggests that the
synthetically derived BCC Wivenhoe discharge data used could be
ihaccurato,

Good peak ficod level matches were achievad it the Bremer River al One
Mile Bridge, David Tnimpy and Marsden Parade; all within 200 mm,
Sufficlent recorded data was not avallable in Bundamba Ck te confitm the
predicted lovels,

6.10 June 1983 Flood Event

The Manning’s ‘n’ values adoptad for the smaller flood evonts were used to
calibrate the 1983 flood. Wivenhoe Dam had been constricted and all biriclge
stivctures were Includad In the madal,

Recorded llood fevel dala was avaflable from ALERT gauges on Bremer
River, Woogaroo Creak, Bundamba Creek and the Mogail gauge on
Brisbane River.

Table D-t and Figure D-5a and D-5b - Predioted & Recarded Hydrograph
Gomparison - June 1903 show an acceptable match hetwean MIKE11 paak
predicted levels and levels recorded by the various gauges. Tho maltch of
predicied flood lovels to recorded Hoods ranged from 0.25m at Marsden
Parade to | m at One Mile Bridge. While this is consiclered a significant
dilference, it is at [east conselvalive. A better match may be achieved for this
individual fload by adjusting bed roughnesses, however, the set of
parameters used represcnled the bast match across ail floods,
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In Woogaroo Creek, matches ranged from 0.5 m fow to over { m high In the
lower reaches, Sheet 53 in the Ipswich Rivers Flood Study Atlas shows that
MIKE1 1 s higher at the downsiream reach of Woogaroo Creek because the
recorded values are actually bolow the backwater level caused by the
Brisbane River,

This ahviously suggests that fevels in tho Brisbane NMiver are toa high, ThisIs
also confirmed at the Moggli gauge when the level is approximately 0.3 m
high. This is likely to bo caused by inaccuracles in the recorded release data
from Wivenhoe Dam,

.11 Hydrologic and Hydraulic Model Consistency

Due to the absenco of stream gauging data on the Brisbane River, direct
comparisons between historical hydrographs and calculated RAFTS andj
MIKE11 hydiographs could not be made, To ensurg consistency betwean
the hydrologic and hydraulic models direct comparisons of the calculated
hydrographs from each model ware mada at various locations along the
witercourses modeltad.

A target ol malching consislency between RAFTS and MIKE1 1 of 10% was
achieved in the majorily of cases. These comparisons are Hiustrated in
Appendix E - Hydraullc and Hydrologlc Mode) Consistency. Excopstions
are reporled below.

0 Bremer River at David Trumipy {1012060) andl node 1A (1012060},
When the consistency was compared at these locations, MIKE 11 was
generally found to give lower discharge poaks because of the tidal
influence and backwater from the Brishane River, To account for this
‘extra storage’ In the MIKE11 mordel a basin was modelled at David
Trumpy in RAFTS. The size of this basin was adjusted uniit good match
was achisved o David Trumpy across all floads.

Some experimentation with placing another basin at Node 1A o further |
reduce RAFTS peaks was undertaken, hawever, this did not result in
achfaving a more satisfactory malch. Therefore, the reason MIKE 11 is ‘
generally lower al Nocle 1A (1023500) than RAFTS is dug lo backwater and
lidal effects from the Brisbane River,

v Predicled Mike11 flows in Six Mile Creek are s than in RAFTS. Tho
cause of this difference was found to be the Redbank Plains Road
Crossing struclure which tends to attenuate llows. This s iilustraled more
clearly helow in Figure 6.14 - Effect of Redbank Plains Road Crossing
Structure an Six Mile Creek Flows viith discharge hydrographs upstream
and downstream of struclures,
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Figure 6.14: Effect of Radbunk Plains Road Crossing Strueture on Six
Mile Creek Flows
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8.12 HEG-HAS Check of Major River Grossings

A check of structuro afilux was peiformed between MIKE11 and HEC-RAS 1o
ensure that head losses across sluctures were being modelled correctly.
This was considered to be an important lask as generally MIKE 11 over
pradicis head losees across bridge and culvert stuclures which causes an
over eslimation of flood fevels upstream of the structure. Shucture afflux can
be defined as tha chango in waler leve! batwaen the upstream face of tho
bridgo/culvert and the downstream face of the bridge culvert. The check was
conducled by inputting peak discharges from the 1974 flood event inta

MIKE11 ancl HEC-RAS and compating the affluxes predicted by sach of tha
models,

Tailwater lavels downstream of oach struclure were taken from MIKE11 and
Inpul into the iIndividual HEG-RAS model developed for each atruciure. The
refevant flow through the structure was input Into HEG-RAS end the afflux
generated and documented. A campatison of the two resulls was then
performed and the MIKE 11 moddl adjusted until the MIKE1 1 afflux was within
150 mm (specified tolerance) of the alflux predicted by HEC-RAS.

The results of this structure checl are provided below in Table 6.3:
Hydraulic Structure Afflux Check Summary,
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Table 6.3: Hydraullc Shucture Affiux Check Summary

Ho Stretuse Lecatlon Chalnaga {km) l-'i'i'TiEﬂ Alttox iﬁc-ﬂﬁs " Bifsrence
(tman} Allbax {m}
{mm)
Dromer River
H Onp Mile Bridge 1004.600 010 0.20 010
2 Wularaka Mai Bridge 1069.500 04! 0.02 0.03
4 Hahvay ‘Wokshops 1011.600 0.06 0.12 0.00
Bridge
5 Dovid Trumpy Bridge 101206 0.09 0.01 002
Wirregro Highway Bildge 1023500 0.4 o 0.02
Brishano Rivor
7 Kholo Bridge Y7a.510 0.03 a.0a o3
8 MiGrosly Wsh 084.165 Spacial Walt Bpecial Woir  Speclal Weir
0 CGollegos Crozsing 00240 Q.08 0.16 -0.10
10 Centenay I ighwiay 1028.720 0.10 008 009
£ Indooraapiy Bridges 1032.110 0.10 610 000
12 Mervale Bridgg 1052.37
13 Wifjam Jody Bridge 1052625 054 0.8 007
L] Victotla Bridge 1053355 .10 Q.07 0,12
18 Captuli Ceok Bridge 1054.650 0.08 0.t 002
16 Story Bildga 1055920 0,11 004 Q.07
{1 Guloway Bridge 10068,660 Not med=lled Not Net
edeiied moduPed
Aundamba Crank
18 Hidey Road Bikdga 10,740 024 0.10 0.44
19 Swanbank Noad Eekiga 25,580 0.0? 0.10 0,08
20 Patlick 51 Bridge 27.350 .15 0.23 0,00
21 Cunninghan Highway 28510 1.04 0.95 0.02
Bildgo & Cubaerls
22 Blackstone Hoxd Bridge 31000 0.03 001

ait Eiddega . ]
26 Ipewich-Brighane ftal 35.5% 0,03
Cridge
2¢  Gledeen St Bidgo 36.015 003 007 004
5% Mito Creek
28 Halals Foad Bridgo 10377 0.0¢7 00 {02
29 Hedbank Fialns Bd 11,785 0.58 0.5 0.13
Crossing
0 Ipswich Rd Bridge 10.850 0.03 0.0 0.00
3P Six Mic Ck Rall Bridgn 70150 0.02 ony 604
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flo Stractura Location Chalnage (km) MIKET Alflox HEC-fIAS Diflarence
{mm} Atttux {m)
(mm}

=

Goodna Creek Had 0.04
Bridge
35 Brisbano Tee Road 14913 0.04 0.00 00
Crossing
Sandy Creek {Camira)
88 Addison Rd Crossing 11.059 0,07 067 Q.00
37 Cochrane 8t Crogsing 11500 0,33 045 -0, 14
a8 Ishmael St Crossing 12.069 044 051 .07
39 Logdn Melonway 14.720 .04 0.07 0.0
Crosslivg
Waogaroo Crenk
40 fdna Sireet Crossng 15.020 002 0.02 0.00
A1 Ipswich Road feldge 17.340 (EE] 0.24 0.14
A2 Woogaroa Ck Rail Bridge 17,450 0.16 0.0 0.03
A3 DBrishane Toe Bride 17,770 0.0) 0.04 0.00
Daobing Cragk
44 Drishane Strest 19.837 ooz 0.1
45 Sandy Gafop Mo. #5-6 19422 008 0033
47 Samiy Gollop Mo, #3 10,347 0.03 0.034
48 Sandy Gatlop Mo, #2 17,923 074 0.105
40 Sondy Gallop Mo, #1 17.7¢0 Q.47 -0.094
50 Warvdck Road Biidgo 17.072 002 0.03

61

Ash Street

Ironpot Craek
5 Sydnoy 5t Brdgo 1R.J26 0092 0.01 0.082
54 Warrego Highway Bridge 12.041 0.084 0.12 0036
55  Waluna Cit Cross'ng 1660 i.138 1 6028
Nild Creek
66 Hunler 5t Bridge $1.208 0.E14 043 0,084
57 Ferwala Rd Brdge 10.728 0.1e0 028 -0.034
58 Pio Muuntaln Rd Brldgo 2.560 0.519 0.84 0,121
59 Whatrego Mighway Gridgs 1.062 3846 263 001a

Santly Croek {Chuwar}
80 MiCroshy Road Bridge 12.449 0.i13 0.08 0033
61 Warego Highway Bridgs 11007 0.237 oz 0.037
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Ho Streeture Location Chalnaga {km) JUKETT Affhu HEC-RAS Milterence

(mim} Mifax {m}
. _ . . {inm)
62  Robin Slras! 10,005 0518 0,61 0.004

Note: Shaded struciires indicate a dillerence in afliux betwaen Mike 11 ond | IEC.HAS of =
150mm,

From Table 6,3 it can be seen thal generally the structures meet the 150 mm
specified tolorance. Stiuclures which exceedad the 160 mm lolerance wera
chacked, however a match was unablg to be obtained, Flood profiles for
hoth models were Investigated and the most consorvative rosult was
adoplad,

Each of these HEC-RAS models provide an accurate estimale of headloss
through the structire and includes factors such as piet shapo and geomaotry.
These madals wero used fo check the MIKE11 approach to modelling
stucitres, using the following methodology:

0 The MIKE11 model was run for the 1974 calibration event. Water levals
upstream and downstream of the structure and flow dischargoes were
output at the peak of the hydrograph.

0 The HEG-RAS muodal was run using these flow and tailwater conditions.
The water levels upsiream of the bridge estimated by HEC-RAS were
compared against MIKE 11 predictions to check If there was a reasonable
malch between predicted affiuxes.

The imatch achieved at each sliuclure was considered reasonable given the
significant differences in tha analytical lechniques used by MIKE11 and HEC-
RAS, The major mode! differences that contribute to the variation In headloss
through the sliucluros are:

0 Anlimegular waterway shape can be specified in MIKE11 which Is useful in
modalling bridges spanning nalural creeks. By comparison, HEC-RAS
simplifies tho vaterway shape as a trapezoid which will ineduce a walar
level ditference at fiows balow tho bridge deck,
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t Both models assume critical conditions over the bridge deck, Howuover
there are considlerable diffarences between the methods employad to
determine energy hoad loss In critical flow. HEC-RAS adopts a standard
broad crested weir relalionship using an offective weir length (io. assumes
rectangutar flow wea), MIKE11 uses the ctitcal flow area over the
roadway (ie. assumes a variable flow area), The MIKE11 methodology Is
consldered to be a betler techniquo, especially for overtopplng of roacls
that have a complicated longitudinal profile,

The performance of the MIKE11 model to match rocorded flood lovels (whare
available) In the vicinity of stuctures and the consistency of MIKE11 and
HEC-RAS results indicates that the MIKE1 1 model is adequately reprociucing
slructure hydrautics.

6.13 MIKE11 Model Performance

The performance of the hydraulic model over the rangoe of calibration events
is considerad to bo reagonable. Acceptabla calibration lor this study is
consldored as matching pradicted levels 1o recorded levels lo within the
following ranges:

o Continuous records, 010 m

o Olhoer Hood levels, 0.20 m.

The flood with the most available information was the 1974 flood, All other
smaller floods had very few recorded peak levels avaitable for calibration.

Given thal the hydraulic paramioters established for the 1974 event will be
used for design flood calculations, achieving a satisfactory correfation with
recorded levels is important, However, the plots of the 1974 llood profiles
roveal a large number of inconsistonclas hoth with tho predicted flood levels
and inconsistencies within the recorded data itsall. Therefare achieving a
satisfactory calibration rolied heavily on a 'best fit' approach and assessing
which javels wara likoly o be outliers,

Exarnples of problems with the recorded dala can be saen clearly on tho
Bremer River at BREM 1000000-1001000, where recorded levels are
significantly below expected values. The reverse situation can again be seen
at BREM 1019000-1020000. (Table D-1 and Sheaet 45 in the Ipswich Rivers
Flood Stucly Atlas),
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Another of the effacts which has produced differonces belween recordod ane
predicted poak levels can be seen on the Brisbane River at BNE 1007000-
1008000 (Table D-1 and Sheet 44 in the Ipswich Rivers Flood Study Atlas,
This locaticn coincides with both an infiow from Six Mile Creek and a severg
bend. Tho bend in the creek has the effect of causing supearelevation in flogd
tevels on the right side of the river bank {looking downsiream). MIKE 1115 not
capable of accounting for such elfects, therefore the mode) was callbrated lo
match the average of right and Ielt bank records. Al locations such as BNE
1007920 and BNE 1008445 where levols are available for both the left and
right bark, the average of the recorded lovels fias within 0.2 of the predicted
levels,

This bond effect can again be seen al BNE 1010800 where the river bends in
the reverse direction to that at Six Mile Creek. At this location a difference of
0.37m can be obseived between the right and the loft bank recordad! levels.
Considoring the nalure of the Brisbano River which contains many bends
ttying to achleve a match with all predicted levels to within 0.2m Is not
passible. Henca aline of best fit has been obtained providing a goad
correlation between predicted and recorded lovals.

For tho smaller ftoads, tha only recorded flood levels available are those at
alort and gauging slations and the calibration to those hydrographs has been
discussed previously in this chapter,

Overall, the performance of the hydraulic modet is considered acceptable,
providing a reasonable representation of tha characteristics of the Ipswich
Hivers Flood Studies sireams and the Brisbane Rivor,

The calibratad modal witl be suitable for the prediction of design flood lovels,
The accuracy of the deslgn fload level estimates will e fimited by the
accuracy of available topographic data,
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7. Deslgn Events Hydrology

7.1 Design Storm Requirements

An analysls of design siorm ovents was performed to estublish design fioad
charactetislics in the Brisbare River, Bremer River, Warrill Ck, Purga Ck,
Deebing Ck, lronpot Ck, Mihi Ck, Sandy Ck {Chuwar), Bundamba Ck, Six Mile
Ck, Goodna Ck, Woogaroo Ck and Sandy Ck {Camira). A rango of avorage
recurrence intetvals (ARI) from 2 years AR to the Probable Maximum
Precipitalion (PMP) were assessed. Temporal palterns and rainfall Intensities
were based on Auslralian Rainfall and Runoff 1987 guidslines and hydrologic
data supplied by the Dopartment of Nalural Resolircos.

7.2 Catchment Urbanisation

The majority of the Brisbane River Catchmont was considered lo be nyral anid
was therefore allocatedl a zoro percent Impervious, In the Biisbane
Matropolilan area lhe assumed percentage Impervious varied from 20 to 50%
to account tor the ealchment uthanisation, Poicenlage impervious within the
baunds of Ipswich City were set tising he current extent of urbanisation,
These uibanised areas were measured diractly off of areal pholographs.

7.3 Design Event Rainfali

Deaign Event rainfall clata was requited to determine Inflow hydrographs for
the calculalion of flood profiles in the Brishane River, Bremer River, Warril Ck,
Purga Ck, Deabing Ck, fronpot Ck, Mihi Ck, Sandy Ck {Chuwar), Bundamkba
Ck, Six Mila Ck, Goodna Ck, Woogaroo Ck and Sandy Ck {(Camira), Tho
distribution of rainfall over the Brishana River Catchment for the calibration
evenls identilied thal significant variations of rainfall cecurred over tho
catchment. This variation in rainfall was altibuted lo the slze and lopography
of lhe calchment,

Dosign rainfall intensities were derived using Intensity-Fraquency-Duration
(IFD) techniques used in Chapter 2 of Australian Rainfall and Runoff 1987
(AR&R). Design rainfall intensilies were derived at 130 rainfall gauge
locations throughout tha catchment fo account for the variation of rainfall,
Isoheytal rainfall clepth maps for the catchmeant were derived for recurrence
inteivals ranging from 2 yaar ARI to 100 Year ARI using the software program
4D and the calcutated IFD desiyn rainfalls. Rainfall depths lor the 100, 50,
20, 10, & and 2 year AR! have not been presented! in this report as the rainfall
dapths viwy considerably across each catchment and therefore a single
representative ralnfall deplh is difficult lo determine, A rainfall depth can be
obtained from RAFTS model results for each catchment and rainfall avent if
required,
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For large catchmants it is unlikely 1hat rainfall intensily wilt remain constant
across the catchmenl. To account for this variation, AH&R suggests use of
an areal reduction factor which reduces the depth of raintall over the
catchmenl,

One of the problems assoctated with this methad is that tho areal reduction
factor method presented in AR&R is based on work conducted in the United
States and to this point virtually no work has been conducted for durations
greater than 24 hours or calchments with areas greater than 1 000 km® The
Department of Natural Resources (DNR) are currently undertaking work in this
area however the findings of this report ware not avallable at the lime that tho
deslgn events phase of this sludy was belng assessed. Discusslons with
DNR havo indicated that proliminary findings of their report show that the
majorily of large floods in the North East Tropical Zone occur aftor cyclones
whete rain depresslons cause significant flooding, Where Ihis type of rainfall
occurs, the spatial variation of rainfall for large catchments is fow and areal
reciiciion faclors for large catchments are expecled to ba in the order of 0.95
to 1.00. This thaory Is supported by Biunt (Hydrology Symposium 1967} who
ahalysad the space-time relations of cyclonic rainfall in the Norih East
Australia.

Since tho Brisbane River Calchment is approximately 13 500 km? and has a
critical duration of approximalely 30 hours it was cohsidered that spatial
variation would have lo be accounted for using an alternate methoc,

As previously stated desigh rainfalls were calculated at approximately 130
locations over the entire Brisbane RAiver catchment. These rainfalls were then
used lo calculate rainfall depths at the centrold of each sub-area (ie
approximately 450 locations) using interpolation facilities within 4D, Thig
method ensured thal the majorily of rainfall variation was accounted for by a
blankel coverage of the catchment which in lurn minimised the effects of
rainfall variation.

Given that the totaf catchment area of tha Brisbane River Is approximately

13 500 km? and that this area has baen brokon down into about 450 sub
areas, then the avetage sub area is around 50 km®, The areal reduction
factor for an area of 30 km? (24 hour duration) was determined to bo 0.98.
Sincae tha areal reduction factor was almost equal o one, areat reduction
lactors were nol appliod to any of the sub-areas. The rainfall intensities used
In this sludy are therefore considered 1o be slightly conservative,

Ta be consislent, areal roduction factors have not heen applied to the smaller
catchmants such as Bremer River, Bramer River Tribularies and Brisbana
River Tributaries. Agaln this Is & conservative approach however due to the
methodology that has been adopled to deélermine loss rates, the resulting
runoltis only considered slightly conservative. This methodalogy will be
discussed in more detail in Section 7.6 of this repoit,
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Ausiralian Rainfall anct Runofl temporal patterns far zone 3 apply to the
Brisbane Rivor Catchment,

The Probable Maximum Precipitation (PMP) rainall depth and corresponding
temporal patiems for the Brisbane River & Bremar River catchments were
provided hy the Bureau of Meteorslogy for the DNR study. The adopted PMP
rainfali depth for the Brisbane River and Bremer River Catchments are
presented in Table 7.1 - PMP Rainfall Depths - Brisbane River & Bremer
River Catchments,

Table 7.1 - PMP Rainfall Depths - Brishane River & Bremer Rivey
Catchments

Duyatisn risbana River Catchirient PRAP Bremar Rlver Calehnsant PMP

_ falnfall Oepth {mim) Naintall Depihs (mm)

& 200 340

12 J 970 610

24 50 EED

18 Gen 1760

® 8% 1580

88 e 1830
120 1050 1800
144 1070 1040
160 H60 2140

Nolo; Gonerolisad Tropicatatemm Melhod (15) was wed 1o calciines rainiall aestie

The Probable Maximum Precipitation (PMP) rainfali depth and corresponding
lemporal patterns for the Purga Creek, Decbing Creek, lranpot Creak, Mihi
Craek, Sandly Creek (Chuwar), Bundamba Creek, Six Mile Creok, Goodna
Creek, Woogaroo Croek and Sandy Creek {Camira) Calchments were
calculated using methods in Bulletin 53 - The Estimalion of Probable
Maxirnum Precipitation in Australia; Generalised Shorl-Duration Method {Dec
1994}, Tha mathodology in Bultotin 53 is appropriate for calchments of araa
less than 1000 km? and critical durations of less than 6 howrs, The adopted
PMP rainfell dapth for the Wanill Greek Galchment Is prasented in Table 7.2:
PMP Rainfail Depths, Purga Creek, Deebing Creek, Ironpat Creek, Mihi
Craak, Sandy Creek (Chuwar), Bundamba Creek, Six Mile Creek,
Goadna Creek, Woogaroo Creek and Sandy Cresk (Camira)
Catchments.
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Table 7.2: PMP Rainfall Depths, Purga Creek,
Sandy Creek (Chuwar), Bundomba Creek,
and Sandy Creek (Camira) Calchments

Deehing Creek, Ironpot Creek, Mihi Creek,
§ix Mite Creek, Goodna Creek, Woogaroo Creek

Sk Wile Gaodna

Durillon  Purga  Deebing  Tienpot Wil Sandy  Bundzmba Woogaraa  Sandy
{ha} {mm} (mm} {mm) {mny) {Chuwiar} (eam} {mm} {mm} {mim) {Camira)
- _ {mm) o)
0.5 120 150 164 0 178 130 - =0 160 140 140
0.50 170 220 230 750 240 189 220 230 200 218
0.76 1o 200 300 320 30 FLb 280 230 260 21
1.0 260 3o 350 370 360 210 230 340 310 a3z
1.5 40 420 440 470 10 3 420 440 404 370
20 380 50 420 650 480 420 4%0 510 450 410
b 430 550 670 600 500 480 540 560 520 A0
2.0 LY() 600 620 660 520 520 90 610 560 46D
4.0 530 650 710 710 670 690 G7Q 650 630 520
5.0 570 150 784 #20 6% 21 [ge] 160 690 560
6.0 610 790 820 650 630 780 810 740 590

870

The Probable Maximum Precipitation (PMP) rainfall depth and corrasponding
temporal patlerns for the Wanill Greek Catclunont was calculated using
melhods in Austrafian Rainfall and Runoff (1998) Book Vi-Estimation of Large

lo Exlreme Floods. The methodology in Book VI Is appropriate for catchmenls

of area greater than 1000 km? and ctitical durations of greater than 6 hours,
The adopled PMP rainfall depth for the Warrill Creok Catchment is presented
in Table 7.3: PMP Rainfall Doplhs, Wanlll Creek Catehiment.

Table 7.3: PMP Rainfall Depths, Warrlll Creek Catchment _

Duzation Warrlli CronX Catchmant PMP Ralnfall Depihs
. {hes} i) )
& 04
12 Gh%
24 027
AB 132
4 1622
96 2044
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The procedural mothod for the GTSM and the GSDM is provided in Appendix
F - Probable Maximum Precipitation Methods, Spalial variation for the
PMP events was accounted for by use of Figure F-1 - Generalised Tropical
Storm Method Design lsohyetal Pattern for the Distribution of PMP over Areas
> 2000 km?, Figure F-2 - Generalised Tropical Storm Method Design
Isuhyetal Paltem for the Distribution of PMP for Areas <= 2 000 kin® and
Figure -3 - Goneralisaed Short Duratlion Method Spatial Distribution. These
figures are presentod in Appendix F,

7.4 Flood Frequency Analysis

The flood frequency information for the Ipswich Rivers Flood Studies was
detetmined uslng Information oblained from two previous sludies, these
ware.

o Brishano City Council (BCC)
0 Sinclalr Knight Merz (SKM).

7.4.1 Brishano Gity Councll Fiood Frequency Analysis

The Brisbane City Councli suppliod flood frocquenay information for the Por
Office Gauge. This information was provided in the fori of a draft report and
may not reflect the final adopted values accepted by the Brisbane Cily
Coungll. This repoit was supplied on the provision thal its findings would not
he made public until the Brisbane Gity Council had accapted the findings.

The flood frequency analysis pravided by Brishana Gity was based on the
ftood frequency analysis conducted by Sinclair Knight Merz for the Brisbane
River Flood Study, The revised flood frequency ahalysis (BCC) invesligalod
the offocte that dredging and a bar at the mouth of the Brisbane River would
have on flood levels and discharges at the Port Office (Gauge.

The rovised BCC flood froquency analysls was conducted for a petiod of
record spaning 155 years (1841 to 1996). The poriod of record was dividod
into 3 individual periods which reflected ihe tiver conditions throughout the
ontire 1585 yoar period. These pericds were;

1841 to 1861 - jecord adjusted by ~0.4 i to account for the removal of a
bar at tho mouth of the Brisbane River prior 1o 1864,

R 186110 1917 - record adjusted by -1.52 m to account for the dredging of
the fower Brishano River prior to 1917,

0 1919 to 1996 - current Brishane River conditions,
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For floods priof to 1861 a lotal of 1.92 m was sublracted from the recorded
flood levels, Betweon 1861 and 1917 a toal of 1.52 m was subiracted from
recarded ficod levels, No adjusiment was made fo flaod records after 1917,
Thase assurnplions were based on work conducted by BCC,

A raview of these assumptions found that while these reductions are
considered appropriate at the Port office Gauge, thess assumplions have a
mafor impact on flood levels and discharges at the Moggill Gauge, The
assumptions used by the Brisbane City Council significantly under estimated
flaod lavels and discharges and thereloro a flood fraquency analysls for tho
Maogglll Gauge site was undertaken,

7.4.2 Sinclair Knight Merz Flood Frequency Analysis
A flood frequency analysis was petfarmed at the following four sites:

o Brisbane River al Mogglll
D Warrill Greek at Amberley
o Purga Craeek at Loamside
o Bremor River at David Trumpy Bridge, Ipswich

Information aboui those sites and the records available aro summatised In
Table 7.4: Data Availablo for Frequency Analysis.

Table 7.4: Datgy Avallable for Frequency Analysis

Stalien Calchment Area (kni'} Period of Recard  Coniikuous Annual
) ) Seiles

Roggi BVRT 040545 12700 - 1893-19:9 Nl
Mogg T 040819
Moggi! Alert 040812
143108 Warrk Tk ol Amberiay 620 1861 - 1498 1061/62 to 1007/98
143113 Purga Ck at Leamsida 216 16873 = 1894 102374 1o 1097708
46831 Dremwt River 2t David Trumpy 1850 1693 - 1099 Hil
__Bridge of loswrich —

The Moggill Gauge site on the Brisbane River is a flood warning station only
and gauge obsetvalions ara mads only when the river lovels arc high, As
flooding does not often occur on a yearly basis, the record Is discontinuious.
In orcdor to account for floods that were not recorded at Moggill, the Moggill
Gauge tecord has been supplemonted by using Information measured at the
Port Oflice Gauga. The Port Office gauge is located approximately 50 km
downstream from {he Moggill Gauge on the Brishane River,
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The site on Bremer River at David Trumpy Bricige is a llood warning station
only. Gauge obseivations are made only when the river is at high {flood)
stage. As this does nol occur evety year, the record is discontinuous, The
frequency of absevations also appears 1o have changad over the years, or at
least the threshold above which observations are made appears to have
changed ¢.1960. Prior to that ditle, all abservations exceed 8.9 m, but there
are many obsetvations below this level post-1960. Posl-1960, all
observalions of peaks are greater than 5.3 m,

This sile is also affected by backwater from the Brisbane River, No discharge
data was obtained, but the discharge rating for this site would be unreliable
because of the significant backwater Influence, Freguency analysis for this
site was therefore performed on tivor slage, net discharge.

The fload frequency analysis for the David Trumpy Bridge site was conducled
over & period ranging from 1893 fo 1999, Within this paried both Somersel
Dam and Wivenhoe dam were constructed and since the David Trumpy
gauge is effocted by backwater, lovels at this site will be effected by the
construction of these dam struclures, Unforlunalely there is no direct
correlation between Brisbane River llooding and Bremer River finoding ond
hence no adjusiment can be made 1o modify the David Trumpy record to
aceount for the inlroduction of the dams. This site can therefore only ba used
as an indicative chock whan analysing loss tates within the RAFTS
hydrological model.

The site on Purga Creok at Loamside can also be alfected at high stage by
backwater from Warril Creek, of which itis a tibulary. The site is a shonl
distanca upstroam of the confluence, not well conlinad al high stage and
during high floods floodwaters can oxtend across the {loodplaln betwoon the
two sireams. Measurement of discharges becomes difficult at fiood stage,
and so the discharge rating relies heavily upon extrapalation from the low fo
medium slage fange. The discharge rating for this sila Is therefore also
subject to considerable errar. The Amborley gauge and Loamside gaugo
records havo not been effected by the intraduction of Wivenhoe and
Somersel Damns,

Pravious modelling wark using the RAFTS ralnfall-runoff model consistently
over-estimated flood peaks in major floods when using a parameter set which
warked well for most catchments In the region (SKM, June 1998), This
suggesls that the high flood siage discharge rating at this site may ba low.

Frequency Analysis

Analysls was undartaken using the fog Pearson type 3 distribution fitted
according to the methads recommended in (Institution of Engineers,
Australia, 1887).
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For tha Incomplete series for the Brisbane River, soveral adjustments were
macde to the Meggill record to include flaods prior to 1890, These floods waere
considered to be important as they represented the large ta intermodiate
flood range,

Discharges were determined from the recorded flood level information at the
Moggill and Port Office Gaugas using the SKM rating cuve and the Bureau of
Meteorology rating curve (0.15m AHD) respectively. No adjustment was
mada to the record to account for dredging ar the removal of the Western
Inner Bar. A review of the Brisbana City Councli Flood Frequency Analyss
indicated that changes in tho downstream ilver conditians (with rospect to the
remaval of tho bar and dredgling) did not have a major elfect on the flood
levels at Moggil for the medium to large flood events.

Using the flow dala a correlation between Posl Office and Moggill was
conducted using corresponding flood events at the two siles. The results of
this data conrelation are presented in Figure 7.1: Flow Correlation Belweon
Moggill Gauge and Port Office Gauge.

Figure 7.1: Flow Correlation Belween Moggill Gauge and Port Olfice
Gauge

18000

16000 o 2E-06%* + 1.4858x - 2303.7
.. 14000 - L,
a2 12000 R"=0.9597 -
£ 10000 -
£ 8000 -
g 6000 -
= 4000 -

2000 -

0 1 ] ¥ i) T J i
Port Offico (m%s)

Good agreement was achieved, with the refationship produeing a 96%
correlation betwean the Porl Office and Moggill fiows. This relationship
botween the [Poit Office flows and Mogglll flows was developed and applied
to the Port Office record prior to 1693, These adjusted Port Office values
were added to the Moggill record for the analysis, Note thal care should be
taken with flows above 10 000 m¥s as there is limited recorded data outside
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lhis range. The corrslation determined in Figura 7.1 may no! reflest the real
relationship between the two siles above a discharge of 10 000 mYs.

Floods recorded al the Port Office site but not recorded at Moggill between
1983 and 1996 were included in the analysis. Flows predicted at tho Port
Office wera used to supplomant the Mogglll record within this period,

Onco the composite record at Moggill had bean established, the record hacl
to be adjustad o account for the infroducltion of Wivenhoe and Somerset
Dams. This was achioved by using the Brisbane City Council Flood
Frequency Analysis. BCC had adjusted the record 1o remove the Influences
of Wivenhoe and Somarsat Dams post 1943, An analysis was conducled to
dovelop a relationship hetwoen flows in the Brisbane River post 1243, with
and without the dams In place, This relationship is presented In Flgure 7.2:
Flow Gorretation in the Brisbane River Belwesn Dams and No Dams
Case.

Figure 7.2: Flow Correlation In the Brishane River Defween Dams and
No Dams Case

8 12000 — e .
& y & -3E-06x% + 1,0343x + 470.47
© 10000 - 2. .
& R* = 0.9976
§ 8000 -
w
9:';. % 6000 -
§ 4000
z 2000 -
i 0 T " - , ,
= o &

Flows With Dams In Place (m3/s)

A good carrelalion was achieved and the developed relationship was applied
la the discharges at Moggill after 1943 to reflect the No Dams discharges at
Maggilt Gauge In the Brisbane River,
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A flood frequency analysis was performed at the Moggill Gauge using the
composite data sel described abova. Flows below 2000 m%s were excluded
from the analyses as these Hows are dependent on tida! conditions at the
moulh of the Brishano River. These variations in tidas would have an impact
oh the analysis and hence only flonds above the 2000 m¥s threshold have
baen included.

For the incomplele series at David Trumpy Bridge (Bremor River), adjusiment
of theorelical plotting probability was mads using the method described in
Section 10.7.2 of Australian Rainfall and Runoff. This Is mathod applies when
zero or very low flows are to be excluded. The methad can also be used for
data serfes which include only floads ahove a threshold, although greater
accuracy is achieved when only zera or very low flows are excluded. Floods
abova a threshold were avallable for only 29 of 107 years of record.

For the completa annual series al Ambatley and Loamside, very low annual
maxirma wera excliidod using the adjustiment described in section 10.7.2 of
Australian Rainlall and Runoff. In the case of Wariil Creek, data for 3 years
with vary low maxima were excluced {for years 1985/86, 1986/87 and
1994/95). For Purga Creok, data for 7 yoars with very low maxima wero
excluded (for years 1985/86, 1986/87, 1992/93, 1993/94, 1994/95, 1996/97
and 1997/08), .

Hesults
Resulls of the frequency analysis are presented in the following tables:

11 Table 7.5: Flood Frequency Eslimates, Brisbane River at Mogglll - No
Dams In Place :

1 Table 7.0; Fiood Frequency Estimates, Warrill Crook al Amberley

0 Table 7.7: Flood Frequency Estimates, Purga Creek ai Loamside

ot Table 7.0: Flood Frequency Estimates, Bremer River at Davic| Trumpy
Bridge, Ipswich.

Table 7.6: Flood Fraquency Estimetes, Brishane River at Moggil - No
Dams ln_ Plﬁce

AEP ARL {y) ~ Discharge (m¥%) 95% Conlidence Limiis

50% 2 1187 883 1535
2% § 2505 1849 3343
10% i 5522 3644 8387
5% 20 7848 4668 13322
% 8 11145 5528 2429
1% 160 13843 5038 saere

Skewress coelficlert w 0,24
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Table 7.4: Flood Frequency Esli_mqtes, Wariill Creek at Amberley

AEP AN {y) Discharge (in'/s) #5% Conlidence Limils
5% F 173 125 230
20% 5 A 30a 641
10% 10 IZY 405 1 150
5% 20 1150 61 105§
% 50 1 865 024 3760
1% 100 2585 1115 5470
Skawnass coefficlent - 0.04

Table 7.7: Flood Frequency Estimales, Purga Creek at Loumside

AEP ATE {y} Dischargs (s} 65% Confldence Limils

50% 7 T 73 ' 86
2% 5 159 ] 2569
10% 10 202 130 13
5% 20 267 156 458
2% 5 364 119 739
% i0) 447 191 1045

Skevinnss cotlllclent w 005

Table 7.8: Flood Frequency Estimates, Bremer River at David Trumpy

Bridge, Ipswich

AEP AL fy) ' Slage (m)

3% : 7 a6 ‘
0% B 847

0% i0 11.24

5% 0 13.55

2% 50 10.44

1% 1] 18.60

Skawinass cothislent = 0,47

The results for Purga Creek at Loamside should be treated with caution.
Greater confidenca is placed in the discharge rating for Warrill Greek al
Amberlay. Thu ratio of Qg / Qo for this site is 3.46,

The sama tafio for the results from Purga Creek Is only 2.21. Thisis a
substantially different growth factor {or flood fréquency from two siles within
the Waniill Creek catchment, and lends to suspicion that the discharge rating
at high flood stage for the Purga Creok site is too low.
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IT it were assumed that Qi was estimatod with reasonable accuracy at Purga
Creek, and that the sama growth factor applied as at the Warili Craek sile,
this would lead to an estimate of Qe for Purga Creek of 699 mYs. This may
not b;: avory reliable assumption as the highest tecorded flow at the site is
A7 ms,

The teliability of the floed frequency estimates for the 2 year and 5 year AR
floods on the Brishane River is quastionable dua to the removal of flows lass
than 2 000 mYs,

Despile the low percentage of years for which flood dala were avallable from
the Bremer River sito, tha resulls ablalhed are regardad as reasonably
refiable. The accuracy could have been improved had data baen available
from more years, but reasonable accuracy is likely for the lower AEPs since
the period of record spans 107 yaars. This localion provides a tiue
representation of lfooding oceurring al the site from both Bremer River and
Brisbane River flooding.

Figure 7.3; Flood Frequency Analysls, Brisbane River at Mogglill - No
Dams In Place shows the plolied data and the fitted log Person type 3
distribution for the Brisbane River {No dams in place). Flows less than
2000 n’fs have been omittod.

Figure 7.8: Flood Frequency Analysls, Brisbane River af Mogglll - Na
Dams l_l_l Plcce
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Figure 7.4: Flood Fraquency Analysis, Warrill Creek at Ambarley shows
tha platled data and the fited fog Person type 3 distibulion for Warrill Creek.
In the fower half of the diagram the 3 data items for years of vary low flows
wete omilied.
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Figure 7.4: Flood Frequency Analysis, Warrlli Créek at Amberiey
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Flgure 7.6: Flood Frequency Analysis, Purga Creak at Loamside shows
the plotted data and fitted prebability distribuiion for Purga Creek with data
from tha 7 yeurs of very low flows amitlec.

Figure 7.5: Flood Frequency Analysls, Purda Creek al Loumside
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Figure 7.6 Flood Frequency Analysls, Bremer River at David Trumpy
Bridge, ipswich shows the plotted data and fitted probability distibution for
the peak slage dala at David Trurpy Bridgo on the Bremer River,
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Figure 7.6 Fleod Frequency Analysis, Bremer River at David Trumpy
Brldge, Ipswich
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7.6 Wivenhoe and Somerset Dam Operations

During the Design Events Phase of the studies a dobriofing session with the
Soulh East Queansland Water Board was held to disciiss dam operations for
Somarset and Wivenhoo Dorms for the February & March 1999 floods, This
discussion was particularly refuvant to determining appropriate dam
operations for this study,

The retum perlod of the February 1999 slonm event was determined to be
somawhere hotween 20 to 50 year AR for varlous locations in the Upper
Brisbrane Calchmenl. The March 1999 flood event was much smaller in
magnitude and therefore the following discussion will relate to the Fobruary
evant,

One of the most important factors with regard lo dam oporalions was that
ohce both dams reached {ull supply lave!, valves were opened and releases
bagan, This meant that fitlle flood mitigalion stotage was used in tho dam
hefore releases occurred, The roleases were controlled such that flooding of
downstream bridges (le. Fernvale Bridge, Burtons Bridge, Kholo Bridge and
Mt Crosby Welr Bridge) ware not overtopped. This was a complex procedure
and was conlrolied by people actually measuring and reporting flood levels al
the bridge sites to the clam opetators lo ensure that the roleases were not
causing any of the biidge stiuclures 1o ba ovettopped.

It should be realised that these floots were predeminantly upper Brisbane
River floods and thal virtually no flooding of Lockyer Creek (downstream of
Wivenhaee Dam} eccured. If Lockyer Creek flooding was to ocour
simuitaneousty with the Upper Brisbane River fiooding a completely diffcront
dam release procedures would most likely result.

SINCIAR KNIGHT] MERE T Rav 0 U RE04390; RPAZAMFINALDOG BT




Given the complexity and human interaction in this process, these dams
aperations were not ableto be modelied In the RAFTS hydrological model,
Therelore, a simplistic mode! was adopted. For the Brisbane River Flood
Sludy a height-maximum discharge relatiohship was adopted for both dams.,
At the tima tha release model adopted for the Brisbane River Flood Study was
cansidsted to be reasonably conseivative, however aclual dam release
operations for the February 1999 event indicate that they may not be as
conservative as firat thought.

As previously stated, for the February 1999 flood event, onca both dams
reached full supply level, spiltway gates and valvas ware opened and dam
releases commenced, This Is consistent with the approach adopted in the
Brisbane River Flood Study telease madel. Although the releases were
centrolled in order to reduce fiooding of the downsiream bridge structures it
must be remembered that Lower Brisbane, Bremer and Lockyer Creek
floaxding was minimal and an entirsly different sef of release procedures
would have been adopted,

To assigl In the operalional dam releases of Wivenhoe and Somerset Dams a

sel of oporational procedures hags been developed by tha South East

Queonsland Water Board (SEQWBS). These procadures are set down in the

‘Manual of Operational Procedures for Fload Mitigation for Wivenhoe Dam

and Somerset Dam (Nov 1997)°. The purposg of the manual js 1o define

procedures for the operation of Wivenhos Dam and Somerse! Dam to raduce

downstream floociing where possible without endangering the structural

integrity of the Dams, Whare possible the community is to b protected

against flooding hazards, The following oblectives of the manua! ave listed

below In descending order of importance:

0 Enswe the structural safely of the dams,

0 Provids optiinum protection of urbanlsed areas from inundation,

o Minimise disruption 1o rural life in the valleys of the Brisbane and Stanley
Rivers and thair maior tributaries.

o Minimise distuption and Impact upon Wivenhoa Power Station.

a Minimise disruption to navigation in the Brishane Rivar.

Given that the Trust's main objective is flooding within the Ipswich Aren, the
last two points in the above fist have not been considered in this report.

Wivenhoe Dam is predominantly a ceniral core rock fill dam and Is not
resistant to overtopping. Should Wivenhoe Dam be overiopped during a
flood event structural fallure of the dam could occur. This failure would have
calastrophic consequences for all downstream areas and i paricular would
have significant flooding impacts within the Inswich Area,
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Somerset Dam is a mass concrete dam which can withstand limited
overtopping however failure of these structures oceur suddenly without
warning. Wivenhoe Dam has the capacity to mitigale the flooding effects
should Somerset Dam fall, however should this failure occur during a
slanificant fload event, Wivenhos Dam could be overtopped and also

destroyed,

Given this scenario it Is therefore of paramount importance that operational
pratedures reflect that the dams shou!d not be ovetiopped.

This importanca of the structural integrity of the dams was relinforced by the
Dam Operations Engineers as they were of the opinion that if they were sven
remalely concermed about the safety of the dams full release procedures
would be adopled, Full reloase proceduras are also to be employed if radio
and telephone communications are eut to the dams and during the February
1999 event some communication dilficullies ware expetienced,

A sot of storage performance curves for Wivenhos and Somerset Dams,
Storage Performance Curves for Wivenhoe and Somerset Dams were
pravided by the South East Queensland Water Board. The storage
performance investigations were carried oud by the Department of Natural
Resources. The results from this investigation are presented in Figure 7.7;
Storage Pertormance Gurves for Wivenhoe & Somerset Dams.

Figure 7.7: Storage Performance Curves for Wivenhoe & Somersel
Dams
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The full supply volume {FSV) for the Wivenhoe Dam is 1165.2 GL and the FSY
for Somerset Dam is 379.85 GL. Using this information and Figure 7.7 &
summaty of the probablfity of the full supply volume of oach dam being
oxceaded is prasented in Table 7,9: Exceedence Probability of Full
Supply Volume of Wivenhoo & Somerset Dams Baing Exceecled.

Table 7.9: Exceedence Probabllity of Full Supply Volume of Wivenhoe
& Somersel Dams Being Exceedod

Vivenhog Doy~ ' Sonarsel Dam
Velume % Full % Timo Excoeded Volume % Full % Time Exceodad
{6L) %) (%) {ot) {%) {%)
1165.2 100 20 3794 100 40
10487 )] 80 310 8 70
9322 2] ” 3039 & 75
5026 ) 97 190.0 50 of

From Table 7.9 it can be seen that full supply volumes are exceeded 20 out
of 100 yeats for Wivenhoe Dam and 40 aut of 100 years lor Somerset Dam
however 80% of the full supply volume for Wivenhoe and Somersot Dams is
exceoded 80 out of 100 years for Wivenhoe Dam and 70 out of 100 years for
Somaerset Dam,

The above prohabilily of exceedence shows that there is & large chance that
both dams wilt be full or 80% hull at the time of a major storm evant, Itis also
recognised that previous major storm events have occurred during significant
rain deprosslons and that the dams have beon fufl at the time of the major
stolns,

From our invesligations Info the dam operations procedures and discussions
with the Ipswich Rivers Improvement Trust the following dam operations have
been aclopted for this study:

1 Emeigency dam release procedures for both Wivenhoe and Soinerset
Dams have heen assumed. This procedura is stifl slightly conservative
however this will provide the most realistic approach that can be
confidently predicled within the Ipswich Rivers RAFTS hydrolagica! model,
This approach will also be consistent with the Bristane River Flood Studly,

o The starting water levels for both dams are assumed to be Wivenhoo
R 67.0 m AHD and Somerset RL 100.6 m AHD which is full supply level
and spillway level respectively, Ht should bo noted that initist dam levels for
Wivenhoe Dam and Somerset Dam wore assumed lo be at full supply level
for the Brisbane River Flond Study,
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7.6 Initial and Gontinuing Losses

Initial and continuing fosses ware determined by malching the peak
dischurges predicted by RAFTS and the peak dischargas predicted by the
flood frequency analysis sites at the Mogdili Gauge (Brishane River),
Amberley Gauge (Warril| Creck) and Loamside Gauge {Purga Creek)., Note
that ihe Moggill Gauge analysis was conducted using tho no dams in place
flood frequency results.

The critical duralion storms for return periods ranging from 2 years ARl to
100 yoars ARI were determined assuming 0 mm inftia) loss and 0 mm/hr
continuing loss for tha Brisbana River, Wanill Creek and Purga Creek. Once
a crifical duration had beon delormined for each river/creek, Initial and
continuing losses were applied to the RAFTS mode! until a good malch
between the flood frequency peak discharges and the RAFTS peak
discharges was achieved. Once a good match was achieved, a check was
conducted to dotennine if the initial estimate of the criticat duratian was alil
applicable, This method was undenlaken as an iterative process unlil final
ctifical durations and peak discharges were deleimired.

A compaiison belwoen the peak dischargos for the Flood Frequancy Analysis
and the RAFTS madel with determined losses applied are presented in:

0 Table 7.10; Comparison of Peal Discharges for Flood Frequenoy and
RAFTS -~ Mogglil Gauge, Brisbane River

0 Table 7.11: Comparisan of Peak Discharges for Flood Frequency and
RAFTS ~ Ambetley, Warrill Grook 4

0 Tablo 7,12: Comparlson of Peak Discharges for Fleod Frequency and
RAFTS ~ Loamside Gauge, Purga Croek,

Table 7,10: Comparison of Peak Discherges for Flood Frequency and
RAFTS - Mogglll Gauge, Brishane River

ME Critieat fur HAFTS  EFA % aiit ([ cl
yeag) (lrs) (md/s) {m3/s) _{mm) {ianyhi)
100 E) a7 13343 q 0 0.5
1) 30 Haiy Hids + 0 10
20 0 5245 7606 +4 0 15
10 kN 5756 B522 +4 i 2.5
3 K] 605 2505 + 70 30
H a0 121 {167 +2 70 30

Table 7,10 shows that generally the lood frequency peak discharges match
the RAFTS paak discharges fo within 4%. The 6 year ARI flood evendl agreas
to within 13%. This is considered acceptable due to the low reliabllity of the
fows flows predicted in the Brisbane River hy the fload frequency anafysis,
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Table 7.11: Gompatison of Peak Discharges tor Flood Frequency and
RAFTS - Ambertey, Wartlll Greek

AR Crtgal Dur NAFTS FFA LX) il (XN

(years) {his) {m¥%s) {m¥s} (mm) {mnyi)
100 18 517 2585 i] [i 1.5
50 18 1904 1605 +2 20 2.0
" 18 {1 1150 +2 40 2.6
Hil 18 150 Mr 1} 5% 2.5

5 18 423 445 -5 70 25
2 1 109 113 15 10 25

Table 7.11 shows that genorally the flood irequency estimates and the
RAFTS estimates generally agree 1o within 5%. As Warill Creek catchment
makes up approxitmately tour fifths of the Bremer River Calchmenl, and that
both syslems have the same ciltical duration fimie of 18 howrs, loss
parameters adopted for Warilll Greek were applied to the Bremer River.

Takle 7.12: Comparison of Peak Discharges for Flood Frequency dnd
RAFTS ~ Loamside Gauge, Purga Creek

AR Critkaf far  RAFIS FEA Siif 1) [
{{oats) {tna) {m¥s} ’/s) mm) __ (mitir)
100 a5 fare a7 +207 0 1.5
50 45 039 384 +153 20 20
20 19 453 287 +70 40 25
10 1B 338 202 . HG7 55 28
5 18 183 159 +15 70 25

2 16 47 44 +7 7o 2.5

From Table 7,12 it can ho seen that the flood frequency peak discharges and
the RAFTS model peak discharges differ significanily, The loss rates appliod
to tha Purga Creek Calchment were the same as those applied to the Warrill
Cresk Catchment, While thase losses were considered to be accoptahle for
the Warrll Greek Calchment, they were considerad high for the Purga Creek
Calchment. This assumption was reinforced by the fact that thal the critlcal
duration changes from 4.5 hours {o 18 hours for loods below the 50 year Al
evenis.

Tha poor resuts oblained for the Purga Creck Calchment was attributed to
the reliability of the rating curve at the site and hence, the resulls obtained
from tha llood frequency analysis at Loamside were not considered further,
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The unrefiability of tha flood frequency estimate at Purga Creek presantod a
problem {0 doetermine losses for the Bramer and Brisbane Rivers lributaries.
As Purga Croek has a calchment size similar to the Bremer and Brisbane
River tributaries, it was assumod that the losses determined for Purga Greek
viould ba used for the tribularles, As the losses identified in Table 7.12 were
clearly not acceptable due to the farge change in ciitical duration, another
allernative was devised,

The Brisbane City Gouncll have completed a flood study on Sandy Creek
(Camira} and the upper extent of the Sandy Creek {Gamira) model
corresponds to the downstream end of Sinclair Knight Merz model {i.e. Logan
Motorway). The Brisbane Clty Gouncll model has beon calibrated and hence
a sel of llows and losses were avallable, Unfoitunalely, the BCC used a
different loss mode! to that used in the Ipswich Rivers Flood Studies and this
meani hat direct use of the BCC loss paramaters was not possible, Flows
predicted af the top end of the BCC mode! were hoviever able to be matched
by varying loss rates in the Ipswich Rivora Madel, Table 7.13; Comparison
of Peak Discharges tor Flood Fraquency and RAFTS - Ipswich

Motorway, Sandy Creek {Camira) presents the rasults from this analysis.

Table 7,13; Comparison of Peak Discharges for Flood Frequency and
RAFIS - Ipswich Motorway, Sandy Creek (Camlra)

AR Crltéca] Dur RAFTS BCC % dift IL H Y
(years) (hes) {m'/s) {m'/s) _ {tmm) _(mm/hyy
100 15 159 157 +1 b 25

# 15 130 125 +4 10 2.4

Fell 3 o7 95 " +2 15 25

1B 8 78 78 ] 15 2.6

b k] B3 &1 ] 15 2.6

2 2 41 48 -5 15 2.5

Table 7.13 shows that generally the comparison is within 5%, These losses
wore considered to ba much more acceptable for calchments ranging from
10 km? 0 250 kin®, Theso losses wero thereforo adopted for Purga Creek
and the remainder of the tribularios.

A suimmary of tha loss paramelers adopted for the Ipswich Rivers Flood
Studies is presented In Table 7,14: Summary of Adopted Loss Parameters
- Ipswich Rivers Flood Studies,

H

=~
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Table 7.14; Summary of Adopted Loss Pu_rumaters - Ipswich Rivers Flood Stucles

fiverfCreakifame 300 Year ATl G0 Year AR 20eat AR 40 Yoar ARI 5 Year AN ZYaar A
L c{!}n hL GL iL GL 18 el IL cL Ll cL

- (nhm} ‘“%}ng irrgn} "“"fg".‘ (n:l.ml. W;T'} ) (r;gtl .,IWHLMJ%ML
Brgimer 0 15 20 2.4 40 25 55 25 70 25 70 26
Warr 0 15 20 20 40 25 55 25 0 2.5 70 28
Furga 5 2.5 0 25 5 25 1 25 15 25 15 25
Sandy {Camita) § 25 10 25 15 25 15 2.5 15 24 15 25
Woopurco 5 25 10 25 15 26 15 25 15 25 15 25
Gocdna 5 25 10 25 15 2.5 [H] 2.5 ] 25 14 25
Six Mita ] 25 10 25 15 25 15 25 15 25 15 25
Sandy (Chuvear) 5 25 0 25 15 25 15 25 15 2.5 i5 2.5
Burdamba ] 25 10 25 16 25 15 26 15 25 15 25
Mn 5 25 10 25 15 25 15 v5 15 25 15 25
feonpn 5 25 10 25 15 25 15 26 15 25 15 25
Deehing 3 25 10 25 15 25 15 25 15 25 15 25

The loss paramolers acdopted for this study range batween 0 and 70 mm for
Initial lossas and 0.6 and 3.0 mm/h for continuing lossas. These loss rates
ara constdered o be within acceptablo limits as they all falt within the bounds
of loss rates determined as part of the catibration phase of this repari (seo
Table 5,17).

Dua to the nalure of the rain depressions which, cause extreme flood ovanls in
South East Queonsland, adopled loss parameters for the 200 year AR,

500 year Al and PMP fluud avents are;

0 Initial loss = 0 mm

o Conlinuing Loss = O mm/ht.

Thesa paramelers relate fo all fibutaries inclhded in Phases 1 and 2 of the
Ipswich Rivers Fleod Studies.

7.7 Dasign Hydrologic Modelling

Wivenhoe and Sainerset Dams were included in the Brisbane River RAFTS
maodel and a range of durations were run using the adopled losses prosonlod
in the previous section. A check was conducled to ensura that the inclusion
of Wivenhoe and Somarsel Dams did not effect the ciiltical duration of the
Brisbane Rivor,

A summary for the critical duration storms ancl peak discharges for each
catchmeit are presented in the following lablas:
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0 Table 7.16: Existing Conditions Criticat Duratlons and Peak
Dischargoes for Varying ARI - Brisbane River, Bremer River & Warril}
Creek Calchments.

0 Table 7.16; Exlsting Conditlons Critical Durations and Peak
Discharges for Varying ARI - Purga Greek, Doebing Creek & lronpot
Creok Catchments,

0 Table 7.17: Existing Conditions Crifical Durations and Peak
Discharges for Varying ARI ~ Mihl Creek, Sandy Creek (Chuwar) &
Bundamba Creek Catchments,

o Table 7.18; Existing Conditions Griticat Duratlons and Peak
Discharges for Varying ARI - Six Mile Creek, Goodna Creek,
Woogaroo Greek & Sandy Creek (Camira) Catchinents.

The critical duration was determined by the peak discharge at the catchment
outlet for each eatchiment excluding the Brishane River, Sandy Creelk
{Camira) and Wartill Creek. The eritical duralions for the Brisbane River,
Sandy Creak (Camira) and Warrill Creck wate taken af Mogglll Gauge, the
Logan Motorway and Ambetley gaugos respactively. Checks were
undertaken in the longer creeks to ensure that the critical duration and peak
discharges did riot vary throughout the reach of each rivar/creek, RAFTS
nodes where critical durations hava been taken are presented in Table 7,16
to Table 7,18. Note fhat lo avoid confusion, MIKE11 chainages have not
boen included as discharges presented in these lables were taken direcily
fromn the RAFTS model and will vary when compared to discharges presented
in Table G2.

Table 7,16: Exisling Condilions Critical Durallons and Peak
Discharges for Varying AR! - Brisbane River, Bremer Rlver & Warrill
Creak Calchments -

AR Bifshane River Bremer River Vartelf Creek

HODE: JiN# NODE: 10 HODE; AMB-0UT
Citbualion  PeakQ  GiliDurallon  PeakQ  GritDweton  Peakd
(o} (m'fs) sy (m'h) (his) {m¥/s)
Pip i 26401 13 523 12 14084
100 30 8105 18 3R 1 190
50 3 6802 18 247 18 2376
bl i 5057 18 1138 14 1527
i0 3 2003 i8 1350 18 1010
] 30 1094 18 1% 18 531
2 30 408 18 31 18 215
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Table 7.16: Exisling Conditions Critical Durations and Paak
Digcharges for Varylng ARI - Purga Creek, Deching Creek & Ironpot
Creek Calchmenis

AR " Puiga Greek Debing Greeh “Jronpot Cresk
HODE: 6F NODE: BB-0LT HODE: 1P-0UT
Cuit Duratian Peak {} Ctit Dusation Paak O Cril Duratlan Pask O
{his) {m'fs) {hs) ms) () {m"/s)
PP 5 8537 b j210 E] 810
109 45 1264 45 201 3 184
50 16 1024 45 163 3 148
20 45 740 45 ] 3 114
10 45 12 15 it} h] @2
5 45 454 45 7 3 "
? 45 i 4.5 50 3 48

Table 7,17: Exisling Condilions Criflcal Durallons cind Peak
Dischorges tor Varylng ARI - Mih] Creok, Sundy Creek (Chuwar) &
Bundambua Creek Caichments

1] iR Creek Sandy Gisek (Chuwar) Bundamba Creok

NOBE: MH-DUT HOOE: $¢-0UT . HODE: BUNE £6
Years C1it Duzation Peak Crit Buration Peak D CtH Duzalion Pazkn
(s (m'/s) {hre} (in'/3) {fss) {mifs)
e 2 552 3 i3] 5 2698
100 15 103 ? 146 45 451
5) i5 62 2 118 15 316
20 2 61 2 8 45 278
10 2 L1 3 85 6 221
§ 2 ki 3 52 6 160
2 ? 24 k| k7] ) 112

Table 7,18: Existing Conditlens Critical Durations and Poak
Discharges for Varying AR - Six Mile Creek, Goodna Creek,
Weogaroo Creck & Sandy Creek (Camlra) Calchments

Wi SixiAie Creox Gioadna Creek Woogatoo Greek Saidy Gk (Gamira)

NODE: JIAD HODE: SN EG HODE: JiH 304 HODE: JI 61

Yoars  Eirlt Peak 0 &t Peak 0 & Paak0 Gl Pakq

Duatler (m'fs)  Duralon  (m')  Duatlon  (m¥e)  Duration  {m¥%)
(his) (g} {hig} (hrs)

PP 4 1446 ] 746 L] 2048 2.5 705
i00 2 W 3 144 3 531 1.5 159
50 3 25 k| 119 3 434 1.6 130
20 3 195 3 9 48 ) 2 w
1] 3 167 3 [ 45 204 k| 7
§ 3 120 3 62 A5 214 3 6a
2 2 84 3 41 45 134 2 #1
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From Table 7.16 It can be seen that the critical duration storm for the PMP
was found to be 168 hours for the Brisbane River Catchment. The cilical
slorm cluration for the PMP event had only 9% porcent variatioh in paak
discharges predicted for the range of fonger durations from 72 howrs to 168
hours. As thare was a significant ditference betwean the critical duralions
found for the 100 year AR! and PMP evenis, a number of chacks woro
conducled to ensure basic data had been interpreted and applied correctly,

The average intenslties for each PMP duration were examinad to ensure that
the average rainfall intensity decreased as the storny cluration increased.

The maximum rainfall Intensity within each duration was checked lo make
swre thad the temporal paltorn was reasonahly uniform withoul any
uncharacteristic high intensities contalned throughout the duration of the
ralnfalt event.

A final chack of sensitivity of lima incroment within the duration was
conductod, This mads litlle difference fo the peak dischargos and therefore it
was consitlered that the elfecls of ime increment were negligible,

The RAFTS model outpul for these events showed that the largror volumas of
water assoclated with longer duration events caused peak dischargeés to
occur over a longer parlod of time which resulted I the colncidence of peak
discharges at major confluences. Conversely, the coincidant poak effects for
Ihe shorter duration events were nol as pronouncad hence tesulling in
smaller peak discharges for the shorter duration storms.

Previous investigations conducted by the Pepariment of Nafural Resources
found that the eritical durelion storm for tho PMP was 120 hours and the
critical duration storm for the 100 year AR evenl was 24 hours. As the DNR
found that there was signilicant dilterences In duration between tha two
recurrence intervals, it was consldered that this was inherent of the catchment
cortiguration and the rainfall vartability in th calchment and the 168 hour
evenl was adopted as the crilical duration storm for the PMP ovent for this
sludy,

The 200 year and 500 year ARI flood evenls were calculated by using poak
discharges from the PMP, 100 year and 50 year ARl events using the
methodology set down in Australian Rainfall and Runoff (AR&R). This method
efiminated the problems associated with varying duralion events. The
intermediale events were calcutated using this method for anch catchimernt.
The following figures fustrate the peak discharges with respact {o rocuirence
interval,

i Figure 7.8; Existing Conditions Deslgn Peak Discharges for the
Brishane River - RAFTS Node JIN#

o Figure 7.9: Exlsting Conditions Design Peak Discharges for the
Bremer Rlver - RAFTS Node 1B
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Flgure 7,10: Exisiing Conditions Deslgn Peak Discharges for Warrili
Creak- RAFTS Node AMB-OUT

Figure 7.11: Existing Conditions Desigh Peak Discharges for Purga
Creek - RAFTS Node 6F

Figure 7.12; Existing Gonditions Deslgn Peak Discharges for Desbing
Craak — HAFTS Nodo DB-QUT

Figure 7.13; Existing Conditions Design Peak Discharges for lranpot
Creek -~ RAFTS Node IP-QUT

Figura 7.14; Existing Conditions Design Peak Discharges for Mihi
Creek - RAFTS Node MH-OUT

Figure 7,16: Existing Conditions Doslgn Peak Discharges for Sandy
Crock (Chuwar) - RAFTS Node SC-OUT

Figure 7.16: Exisling Conditlons Design Peak Discharges for
Bundamba Creek - RAFTS Node BUND15

Flgure 7.17: Existing Conditlons Design Peak Discharges for Six Mile
Creek - RAFTS Nodb JINAO

Figure 7.18: Existing Conditions Destgn Peak Discharges for Goodna
Croek ~ RAFTS Node JINCG

Figure 7.19; Existing Conditions Design Peak Dischargos for
Woogaroo Creek -~ RAFTS Node JINGM

Figure 7.20: Existing Conditions Deslgn Peak Discharges for Sandy
Creek (Camira) - RAFTS Node JINGJ

It should be nioted that the stage-siorage and slage-discharge curves within
RAFTS were exlended to accaunt for the larger design flood events, The
extension of these curves was dona assuming vertical banks and hence the
only addifional storage was canfined 1o within the creek proper, The stage
discharge curves were extendad linearly following lhe general frend of the
calibraled cutves, These assumplions were considered 1o be a conservative
astimate howevor given the avallable Information (fo cross sectional and
tapographical) {hese assumptions were considered to be approprisate.

Tha retuin period for the PMP flood event varied for each of the catchments.
These return parlods were defermined using Table 13.1 of AR&R.
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Flgure 7.8: Existing Conditions Design Peak Discharges for the
Brishane Rlver - RAFTS Node JIN#
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Flgure 7.9: Existing Conditions Design Peak Discharges tor ihe
Bremer River - RAFTS Node 1B
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Figire 7.10: Existing Gonditions Design Peak Blscharges for Werit
Crosk- RAFTS Node AMB-OUT
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Flgure 7.11: Existing Condillons Design Peak Discharges foy Purga
Creek - RAFTS Node &F
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Figure 7.72: Existing Conditions Design Peal Dischargos for Deebing
Creek - RAFTS Node DB-OUY
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Flgure 7.13: Exisling Conditions Deslgn Peak Discharges for lronpot
Creek ~ RAFTS Node IP-OUY
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Figure 7.14: Exlsting Condliions Deslgn Peak Discharges for Miht
Creelt - RAFTS Node MH-OUT
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Figwe 7.15: Existing Condiflons Deslgn Peak Discharges for Sandy
Creek (Chuwar) ~ RAFIS Node $C-OUT
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Figure 7,16: Exisling Condilions Deslgn Peak Discharges for
Bundamba Creek - RAFIS Node BUND18
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Figure 7.17; Exlsling Condltlons Deslgn Peak Discharges for Six Mile
Creek - RAFIS Node JINAO
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Figure 7.18; Existing Condillons Deslgn Peak Diseharges for Goodna

Creok -~ RAFTS Node JINCG
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Figure 7.19: Exisling Condltions Design Peak Discharges for
Woogaroo Croek - RAFTS Nodle JIN3M
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Flgure 7.20; Existing Condilions Design Peck Discharges for Sdndy
Creek (Camira) ~ RAFTS Node JiNGJ
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Onee the peak discharges for these events were calculated, an average ratio
was dotermined and the PMP rainfall deplhs were scalod and applied 10 the
calchment, The termporal pattotn corresponding fo the critical duration for the
PMP for sach catchment was adopled and the scalad intermediatoe storms
wore run thiough RAFTS, These scaling factors were adjusted for the 500
and 200 ywar AR flood fevels until a good tialch behwean the AR&R peak
caleulated discharges and the peak RAFTS discharges was achisved, Table
7.19: Existing Condilions Peak Predicted Discharges for the 500 and
200 Year AR! Events for Each River/Creek presem tha outcomes of this
analysis,
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Table 7.19: Existing Conditions Penk Predieted Discharges for the E
500 and 200 Year AR] Evenls for Each River/Creek

Locatlon 560 Year ARI 200 Yoar A
Cala (M)  RAFIS %eer  Cale{mis)  RAFIS % enor
_ . (f5) (D) .
Hrishona Riv 10675 10650 02 9512 9i7z 04
Bremer Ry 4625 4831 +0. 8910 8930 104
Warrilt Ck 4714 4748 103 3847 4841 -0.1
Pusga Ck 220 2200 104 1704 1700 0.3
Deshing Ck 242 243 +0.2 262 a1 0.1
fronpo! Gk £® 269 0.0 219 210 0.4
Mk Ck 166 168 00 130 130 0.0
Sandy Ck (Chuvar) 223 22 00 i7g 17 0.0
Bundarba Gk 17 716 +0.3 590 5m 04 f
Six Mie Ck a7 471 +0.1 316 315 0.1
Goodna £k 228 £28 0.0 180 180 00
Weogaroo Cx 863 869 00 676 673 05 i
Sandy Ck (Camita) 235 23 0.5 152 191 04

Table 7.19 shows Ihal the calculated discharges are within 0.5% of the
RAFTS predicted dischargas and honco considered accoplahble,

7.8 Hydrologic and Hydratilic Model Consistency

A consistency chieck batween the hydrologic and hydraulic models was
conducled during the calibration phase of ihe siudy to ensure thal predicted
poak discharges and time to peaks wore wilhin a spacified tolerance of 10%.
Genetally a good match was achieved however the calibralion events were
rainfall evenls with a duration of between 3 and 7 days. Since the longest
duration event for the design phase of the study was predicted to be 30 hotirs
{100 yoar AR! Brishana River Flood), it was therefore considered necessary io
check that the consistency between the long duration events and tha shorter
duralion design ovents (ie, up to 30 hours) was stif acceplable,

The RAFTS hydrologic modol was run and the discharge hydiographs wore
input into the MIKE1 1 hydrautic model. A consistency check was performed
and it was found thal there was poor consistency between the two modals,

As MIKE11 contains aclual cross-section information, the slorage in this
model Is an accurate representation of the aclual storage and hence the
conceptual storages in RAFTS had fo be adjusted until the peak discharges
produced by RAFTS matchod those predictod by the MIKE11 modei.

This was not of a major concetn as the conceplual storages in RAFTS do not
effect the results produced in MIKET1 as local inflow hydrographs produced
by BAFTS are used as inputs into the MIKE11 modal.
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The adjustments were mado and a good consistency was achieved. These
adjustments to the conceplual storages in RAFTS will not have any impact on
the calibration of the RAFTS or MIKE11 models.

7.9 Discussion

The hydrological modet performance during the analysls of the design events
was considered ta be generally good. Comparison between peak discharga
estimates from the flood frequency analysis and the RAFTS model showed
good agreement between the different methods. This icdentified that the
RAFTS macdlel was relinbily estimaling design discharges.

Loss parameters adapled for he assessment were considered lo be within
the bounds of acceptable limits.

The performance of the dam opetalions wera simplified, however, the
predictad dam releasos agrea reasonably well with recent flood operalions,
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8. Design Event Hydraulics

8.1 Tallwater Boundary Conditions

A tailwaler boundary condition for design model runs was al the Western
Inner Bar, This tidal condition was:

o Mean High Water Spring Tide (RL 0.92 m AHDJ.

This level was used at the downslrean end of the Brisbane Rivar as a
boundary condition for the MIKE 11 hydraulic made,

It was recognised that varying conditions at the mouth of the Brishbane River
(Westom Inner Bar) may be caused by storm surgos in Moreton Bay. Thesa
condilions are likely to impaci on flood profiles within the lower raaches of the
Brishane River and may have some impact on Brishane Rivor iributaries, The
storm suige condition analysed in this study was:

1 100 year AR river fload coinciding with a 100 year ARI Moretan Bay storm
surge.

Peak stotm surge lavals for the Western Inner Bar (post Wivenhoo Dam) were

supplied by Brisbane Cily Councif and are prasented in Table 8.1: Western
Inner Bar Flood Lovels.

Table B,1: Westem Inner Bar Flood Levels

Design AR Storm Swrge Leyel Stons Surge Level + Groenkouse
{vears) {m AHD) : Etisct Lovels
. {tn AHD)
100 &.41 2.80

Brisbane Gty Councli requires that an aflowance of 300 mm be atdad to
storm surge levels fo account for Greenhouse effects. Once this lovol was
determined it was rounded up to the nearest 0.1 m as required. Design
modelling for this study used the adjusted Greenhouse effect taliwaler lovals
presented in Table 8,1. Tha storm surga tevel used in this studly at the
Westem Inner Bar was assumod to be RL 2.6 m AHD. This lovel is consistent
with the fevel used In tho Brisbane Miver Flood Stucly,

Allhough a 100 year ARI Moreton Bay storm surge occurting concurrontly with
100 year ARl Brishane River flood will have a probabilily of fess than a | in
100 years flood event, it was considered appropriate lo show what impacts
tallwater lovels at the Wester Inner Bar could have on the Lower Brisbane
River and its tributaries. This looding scenario was only investigated for the
Brisbane River 30 hour storm,

IFfood lovel profiles are presentad in the Ipswich Rivers Flood Study Atlas —
MIKE11 Deslgn_Profile_a_EJ_-:_istIng Conditions Sheets 65 o 67,
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Table G-1 - Predicted Flood Levels and Comparison presents the flood
levels far the 100 year ARI Moreton Bay Storm surge with a 100 year AR
Brishane River Flood.

Table 8,2 Increases in Flood Levels batween 100 Year ARI Brishane
River Flaod with MHWS Tallwater Level and 100 Year ARI Brishane River
Flood with 100 Year ARI Moreton Bay Sionn Surge - Existing Canditions,
presents the maximum increase In llood lovels in each of the river/creeks
within the botindarios of Ipswich City.

Takle 8.2: Increcses in Flood Levels hetween 100 Year ARI Brishane
River Flood with MHWS Tallwater Level and 100 Year AR! Brisbane
River Flood with 100 Year ARI Moreton Bay Storm Surge - Existing
Conditions

Rivet/Creek Haximutn Increase Due fo Statm Surgae

{mi)
Brlshang 80
Bremes 60
S hda 60
Goodng 70
Sandy {Canka) ]
Worgaton fo
Warrld 0
Purga ]
Burdamba . B0
Desbing 10
Iroapst 10
ikt 20

Sandy (Chuwar) &0

Fram Table 8,2 it can be seen that the maximum increass in flood lave! due
to | 100 year ARt Moreton Bay Storm Surge with a 100 year AR| Brisbano
River Flood is 80 pm,
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8.2 Hydraulic Model Parameters
All hydraulic structutes were inclitded In the design events assessment.

Mannings 'n' values derived in the callbration phase of the study for the
Jahuary 1474 flood event were adopted as the design events parametors.
These parameters were adopled primarily on the basis that the Trust would
be more Interested in the larger flood events as these evenls produce flood
levels thal are most iikely to be adopted for davelopment lavels.

The adoption of the January 1974 Mannings i values may ovarestimate
flood tevels for the more frequent fload events,

8.3 Design Flood Profiles

The Inflow hydrographs calculated by the RAFTS model for the tult range of
design storms wera run through the MIKET1 madel for the current extent of
urbanisation ta generate a serios of design fioud proliles,

Flooding in the study area, aspuclally of the Bremer River and lts tributaries,
may be caused by & range of storm scenarios. These scenarios generals
ditfarant flooding responses as dosciibed balow:

0 l.ocal Tribtdary Storm - A localised, relatively short duration storm may
testiltin high peak discharges into downstrenin waterways, This may
produce fast flow velocities (potentially causing eroslon) and high flood
levels in the upper reaches,

o Bramaot River Storm - A more widaspread, longor duration storm may resuit
in high discharges at the fower end of Bremer River causing backwaler
elfects In local tributavios,

n Biisbane River Starm - A ragional storm may prodiice high paak
dischargos in the Biishane River at the junction of Bremer Rivor, causing
low velocity backwater sffects. This storm will have a significantty longer
duraion (about 30 hours) comparad to the local ibutary storm (of the
order of 2 to 6 hours),

These processes have been taken into account during the determination of
design flood profiles. Figure 8.1: Design Profile Example shows how the
crilical storms {ie storm duration that genorates the peak discharge) for the
Local, Bremer River and Brisbane River may produce a series of flaod
profites. The ‘envelope’ of the maximum floed lovels along the length of the
waterway provides a basis for flood inundation mapping. As shown, it is
anticipated thal the |.ocal Storm will generate the highest flood [evels in the
extremo upper reaches and the Brisbana River Siorm wilf fead to fleod level
maxima within the lower reaches,
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ﬂgure 8.1: Deslgn Protile Example
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. emmp, Mapging Profile
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Tabte 8.3 - Design Storm Scenarios provides a sumimary of the
combinations of design storms that have baen assessed for design fload
oslimation, Note that the Bremer Rivar and Tribularles Flood Study applies to
all three scenarios, tha Brisbane River Flood Study applies to the Brisbane
River Storm only and the Brisbane River Tributaries Flood Study will apply the
Local and Brisbane Hiver Storms.

Tethlo 8,3 - Design Storm Scenarlos

Storm Scenatly Stotm lo be Agiplied
Lecal Calehment Bromer Catchmest Bilsbane Calchment
Local Tocdl Criteal No Sioem No Stem
[remer Bremet Critical Beemis Critioal Breaas Crithoal
Biisbane Brlshane Gritical Brisbare Critical Brisbane Crtical
Noto- 1, Loal Criical s 1 slorm dation that gencrales nhest peak chscharo al tha outlel of
tho Local catctunee!
2, Bromeér Critical is tha storm duration Lhal genergtes the highest peak discharga at the aullet of
e Beemet River

3. Bsbane Critical iz the slovm duration that generates the higheel peak dizcharga in the
Brisbane River ot the Bremer River junclion.

The flood profiles for the each river/craek have been plotted for the range of
return petiods and aro presented In the Ipswich Rivers Elood Sludy Atlas
Shoeels 55 to 87;
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Dosign flood discharges and peak water lovels are presented in Table G-1:
Deslgn Events Predicted Flood Levels and Table G-2: Desigh Evants
Predicted Discharges. It has been assumed that the handrails at all
siructures wotild be fully blocked by delis during the design avents.

8.4 Discussion

The MIKE 11 hydraulic moclet genorally predicted that Brishane River Flooding
predominantly influenced floading in both the Brisbane River and the Bremer
River {ributaries,

Flooding In the upper reachus of the tributaries was generally found to be due
to local catchment flooding effects,

For a section of the Bremar River shown on Sheet 68 of the atlas &
pronounced saw looth effect Is evident for the PMF lload profile batwaen
Chainages 1004590 and 1008390,

This effect Is primarily cue to the hydraulic model being set up to best
represent the 100 yew AR flood event. The saw looth affect is caused by
truncated cross sections, At these buncated cross sections, tha PMF is well
above the maximum cross section kvel and extents. Where this oceurs, the
velodlty through the truncaled cross sections increuacs significantly anc
causes a decrease in llood levels. There is no easy solution 1o this probiem
oxcept generate a separate hydraulic modet for large and extreme ovents.
Large and extremo event flood levels determined In this study wore only
derived o give indicative estimates of flood levels for amergency procedures
and as such tho profiles presented are considered appropriate.

A simllar effact accurs for this reach under Ultimate Gatchment Gonditions
{rofor Atlas Shaaet 71).
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9. Ullimate Catchment Hydrology

The future urbanisation of areas in Ipswich and Brisbano may causo the peak
runoff to increase and occur earlier during the flaod event, Generally the
upper areas of the creeks and rivers in this sludy e predominantly rural and
lhe extent of future urbanisation in Ihese areas will be negligible.

Urhanisation effects in thase sl areas have therefore not been investigated.

9.1 Impervious Area

The future urbanisation for Ipswich Gity was determined from the current
Ipswich City Councll Strategic Plan which was broken down into the {ollowing
five land usos;

b Urhan (assumed to ba 50% impervious)

o Rural {assumed to be 0% impervious)

Industrial (assumed o be 90% impenvious)
Speclal Use (assumod to ba 30% impervious)
Non Commilled (assumod to ba 50% imparvious).

oo o

The percent impervious values above were darivod using aslimates provided
in the Queensland Utban Drainage Manual (Qudm), Non Commitied areas
ware assignad the valuoe of 50% impervious which was bascd on the
assumplion that these areas would be residential areas in the fulure.

The totat Impervious area for each sub-catchment was detived using the
following fermula;

Total lmpervious Area = 0.5.Uthan Area + 0.9, Industrial Area + 0.3.Speciat Uss Area + 0.5.Non Commitied Area.,

A comparisan botween the existing condifions case and ultimate conclitions
case pervious and impoervious areas are prosented in Appendix H: Pervious
and Impervious Aroas,

9.2 Uilimate Conditions Hydrologic Modelling

The existing condilions case RAFTS hydrologlcal iocel was modified 1o
reflect fulure wrbanisation. The RAFTS model was rerun for g range of
durations at each AR to dotermine the critical duration for cach AR,

The same loss rates determined In the design events phase of the sludy were
used for the Ultimato calchment ahalysis. A summaty of these loss rates are
presented in Tuble 7.14: Summary of Adoptod Loss Parameters - ipswich
Rivers Flood Studies,

Wivenhoe and Somersot Dams were includad in tha ultimaic catchments
modelling. The initfal conditions and dam operations used for the design
events phase of the studies was also used lo model the ullimate catchmant.
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A summary of the criical duralion storms and peak discharges lor each
catchment are prosentad in the following tables.

o Table 9.1; Ultimate Conditions Critical Durations anci Peak
Discharges for Varying ARI ~ Brishane River, Bremer River & Warrill
Creek Catchments ,

o Table 9.3: Ultimate Conditions Critical Durations and Peak
Discharges for Varying ARI - Mihi Creek, Sandy Creek {Chuwar) &
Bundamba Creek Catchments . _

0 Table 8.4: Ultimate Conditions Critical Durations and Peak
Dlscharges for Varying ARI - Six Mile Greek, Goodna Creek,
Woogaroo Creek & Sandy Creek (Camira) Catchments

The ciilicat duration was determined by the peak discharge at the calchment
oudlet for each catchment excluding the Brisbane River, Sandy Creek
{Camira) and Warill Creek. The critical duralions for the Brishane River,
Sandy Croek (Camira) and Warrill Greek wara taken at Moggill Gauge, tho
Logan Motorway and Amberley gauges respectively. Checks were
undertaken in the longer creeks to ensure thal the critical duration and peak
discharges did not vary throughout the reach of each tiver/creek,

RAFTS nodes where critical durations have been takon are presonted in
Table 8,1 io Tahla 8,4, Nole that to avold canfusion, MIKE 1 chainages
have nol been included as discharges presented in these tables wero taken
direclly from the RAFTS model and will vary when compared to discharges
rresented in Table GP.

Table 9.1: Ultimate Conditions Critical Durations and Peak _
Discharges tor Varying ARK ~ Brishane Rlver, Bremer River & Warrlil
Creok Calchments

AR Bilshans River Bromer River Waritl Sreek

HODE: Jil# _ HODE: 1D HODE: ANB-0UT

GritDatatn ~ Poakl  CrltDwaton  Peak@  CritDuralon  Peakq

_ e Ais) (mYs) (his) (o) sy (mls)
PP 168 26461 48 14583 12 4092
100 J0 8035 18 1140 1) 3100
50 K} 6482 18 2358 18 228

20 a0 8047 & 1684 18 141

10 30 2012 16 1250 18 899

5 30 1083 ia 74 18 7

2 a0 4m 18 3% 16 216
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Table 9.2: Ullimate Conditions Critical Durattons and Peak
Dischargas for Vanying AR - Purga Creek, Deeblng Creek & Ironpot

Cresk Calchments
ARl Puig Greek ffebing Crazk Ttonpot Cieek
NODE: 6F lf0OE: DB-0UT HODE: Ip-OUT
Ceit Duralion Peskq Celt Duratlon Peak @t Crit Duzaton Peakf}
_ ihig) {m's) firs) {m/s} {ts) {m'ss)
PP 5 8498 1 1240 4 i)
100 15 1265 4.6 218 FJ 104
5 45 1021 15 207 2 150
20 45 o 4.5 {62 3 Hy
i0 45 572 4.5 R 3 05
b 4.5 454 45 109 k| 78
? 4.5 2 4.6 72 k] 52

Table 9.3: Ulimate Condillons Crlflcal Dirations and Peclk

Discharges for Varying AR -~ Mihi Creek, Sandy Creak (Chuwar) &
Bundamha Creek Catchments
Ml Hikd Creek Sandy Creek {Chuwar) Bundamba Ceonk
HODE: MH-0UT HORE: SG-auUT HODE: BULDIS
Years Crit Duration Paak Celt Durallon Peak } Crit Duratian Peak O
(i) ¥ {hrs) {en'/s) {hes) (s}
PP 2 hyh 2 608 ] 2420
100 f i 2 148 14 438
5 1 BY 2 116 12 354
it 2 67 3 2] 3 267
10 2 53 J 65 3 210
5 4 44 3 52 3 181
2 2 20 3 32 a 122

Tuble 9.4: Ultimate Conditions Gritical Durations and Peak
Discharges tor Varying ARI - §Ix Mile Creek, Gooddna Creek,

Woogaroo Creek & Sandy Greek (Camira) Calchments

Sandy Ck (Camira)

ARl Skt Mixo Creek Goodna Craek Vioogatoo Craek _

HEODE; JAD HOLE: JHCG HODE: SN an HOBE: Jie

Yeats Gt Peak Gt Peak @ trlt Peak b Grit Peak 0

Doration  (m¥s)  Duralion  (m%s)}  Duratlon (s} Datalien  (m¥s)
_{hts) _ {hes) (s} _ {his}

PP K] 526 4 827 4 2813 25 644
100 3 32§ a 1n k] 514 15 155
62 3 04 3 144 3 420 1.5 2t
20 3 200 J 113 3 321 15 o5
10 3 170 3 92 k] 25 16 i

5 3 141 3 76 6 206 1.5 64
1 3 K] k| 50 & 135 3 42
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The 200 year and 500 yaar ARI flood svenis were calculatad by using peak
dischargas from the PMP, 100 year and 50 year ARI events using the
mathodology set down in Australian Rainfall and Bunoff (AR&RY), This method
aliminated the problems associated with varying duration evenls, The
Intarmediate avents wore calculated using this method for each catchment.
The following ligures [lustrate the peak discharges with faspect to recurrence
intorval,

0 Flgure 8.1; Ullimate Conditlans Peak Discharges for the Brishane
River — RAFTS Node JIN#

o Flgure 9.2: Ultimate Conditions Peak Discharges for tho Bremer River
~RAFTS Node 1B

0 Figure 8.3: Ultimate Conditions Peak Discharges for Warrlli Creek -
RAFTS Node AMB-OUT

0 Figure 9.4: Ultimate Conditions Peak Discharges for Purga Crook -
RAFTS Node 6FFigure 9,5; Ultimate Canditlons Peak Discharges for
Daebing Creek ~ RAFTS Node DB-OUT

1 Figure 9,6: Ultimate Canditions Peak Discharges for ironpot Craak -
RAFTS Node IP-QUT

o Figure 6.7; Ultimate Conditions Paak Diacharges for Mihi Creak —
RAFTS Node MH-OUT

o Figure 8.8: Ultimate Conditions Peak Dischargos for Sandy Creek
(Chuwar) - RAFTS Nade 8G-OUT

b Figure 9,9; Ultimate Conditions Peak Discharges for Bundamba
Creck ~ RAFTS Node BUNDHSFigure 9,10; Ultimate Conditions Peak
Discharges for Six Mile Creek — RAFTS Noda JINAO

n Figure 9.11: Ultimate Conditions Paeak Discharges for Goodna Creak
- RAFTS Node JINCG _

o Figure 9.12; Ultimate Conditions Peak Discharges for Woogaroo
Creek — RAFTS Node JINSM

n Figure 9.13: Ulimate Conditions Peak Discharges for Sandy Creek
{Camira) - RAFTS Node JINGJ

it should be nolecd that the stage-storaga and stago-discharge curves within
RAFTS wate extended to account for the larger design flood evenhls. Tha
extension of these curvos was done assuming vettical banks and hence the
only addilional storage was confined to within the creok praper, The slage
discharge curves ware extended linearly following the general trend of tho
calibrated curves. Thess assumptions were considered to be a conservative
estimata hawaver given the avallable Information (i cross sectional and
topographical} these assumptions were considered lo be appropriate.

The return period for the PMP flood event varied for each of the catchments.
These relurn pariods wore determined using Table 13.1 of AR&R.
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Flgure 9,1 Ullimate Condifions Peak Discharges for the Brisbane
River - RAFTS Node JIN#
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Figure 9,2: Ultimate Conditons Peak Dischqrges for the Bremer River
- RAFTS Node 'IB
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Figure 9.3: Ultimate Condltions Peak Discharges for Warrill Craek -
RAFIS ch_:_lg AMB-OUT
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Figure 9,4: Ultimade Conditlons Peak Discharges for Purga CreeX -
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Figure 9.5: Ullimate Conditions Peak Dischargoes for Deebing Creek -
RAFTS Node DB-OUT
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Figure 9.6; Ultimale Conclitions Peak Discharges for lronpot Creek -
RAFTS Node IP-OUT )
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Figure 9.7: Ullimate Condilions Peuk Discharges for Mihi Creek —
RAFTS Node MH-OUT
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Figure 9.8: Ultimate Conditions Paak Discharges for Sandy Creck
(Chuwar) ~ RAFTS Node SC-OUr
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Figure 9.9: Ultimale Condltions Peak Discharges for Bundamba
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Figure 9.10: Ultimale Conditions Peak Discharges for Six Mile Creek
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Figure 2.11: Ullimate Conditions Peak Dlscharges tor Gootna Greek
~ RAFTS Node JINCG
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Figure 9.12: Ullimale Cendilions Pealt Discharges for Woogtttoo
Creek ~ RAFTS Node JIN3M

3500 . , .
] E FIHH l H l
3000 i , |
] f i M
B 2500 ] Al Bl
B Fos |
r i o
§ 2000 ] gl - f ;
e
§ 1500 - | e o :
[a i li,i”' !I
§ 1000 | o j
: j[ Be |
500 ; _
h s ! ;
k Lt zrtd : :
CE W arm ] i 1 -, ; ﬂ
i 10 160 1000 10000 100000 1000000 10000000
ARI {ypare)

SNCLAR KIIGHT MERZ “TRev0 RE04390; RPAZAMFIALDGE 198



Figure 9.13: Ultimate Conditions Peak Discharges for Sandy Creek
(Cumira) - RAFTS Node JIN6J
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Once the peak discharges for the Intermediale events ware calculated, tho
PMP rainfall depths were scalad and applied lo the catchment. The temporal
patton corresponding to the critical duration fof the PMP? for each catchment
was adopted and the scaled intarmediate storms were run through RAFTS,
These scaling factors were adjusted for the 500 and 200 year ARI licod levels
until a good match between the AR&R peak calculated discharges and the
peak RAFTS discharges was achievad. Table 8.5: Ultimate Conditions
Peak Predicted DIscharges tor the 500 and 200 Year ARI Evonts for Each
River/Creek present the outcomes of this analysis,
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Table 9.5: Uilimate Condillons Peak Predieted Discharges for the 500
and 200 Year ARl Events for Each River/Creok

tocalioh 500 Year AR w00 Yoar AR
Cale {m%s) RAFYS %anor  Cala {m's} NAF1S % oliot
{m'fs) (s} _
{¥isbane Ry |te62 10529 4.3 0201 9224 +03
Premer Fi/ 4740 4750 +04 3620 3627 0.0
Werll Ck 4637 1630 0.1 3762 a4 +0.3
Purga Ck 2276 2270 +0.1 1701 1700 0.0
Deeling Gk 34 385 +0.2 00 307 +0.4
fronpol Ck 203 20 00 2af 234 00
Mini Ck 176 176 0.0 13 133 0.0
Sanly Ck (Ghatwar) biriecd 223 00 179 179 o0
Bundamba Ck Al 15 00 557 560 4+0.4
Six Mile C 423 402 D2 3u7 303 +0.4
Goodia Ck 264 2?63 D3 214 211 0.0
Woaparoo UK 844 843 0.1 66 G54 0.3
Sanidy Ck {Camba) 223 223 00 164 184 0.0

Table 9,5 shows thal the calculated discharges are within 0.4% of the BAFTS
predicled discharges and hance considered acceptablo.

8.3 Existing and Ultimate Discharge Comparison

A comparison between tha peak discharges for the Exisling Case and the
Ulimate Catchment Conditions Case was conducted for the 100 year ahd 20
year ARl flood events. Tabla 9,6: Fxisting and Ultimate Conditlons Case
Discharge Comparison for the 100 Year and 20 Year ARI Flood Events
prosents the results of the comparison.

The results presentad in Table 9.8 can be divided into tho following:

o Tha ullimate calchiments discharges for Deebing Cresk, Iranpat Creek,
Miht Greek, Six Mile Creck and Goodna Greek are greater lhan the existing
case peak predicled flood discharges. This is dua lo the Increase In
Impeivious areas caused by urbanisation and the location of the future
uthanisation in the catchment,

0 Purga Cresk, and Sandy Cresk (Chuwar) havo no change in the predicted
paak discharges No future ubanisalion has been proposed in Sandy
Creek (Chuwar) and the proposed urbanisation in Purga Creek was at the
lower end of tha calchinent and was considered to ha small,
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a The ulfimate catchment predicted peak discharges for the Brishane River,
Bremer River, Wardll Creek, Bundamba Creek, Woogaroo Creek and
Sandy Creek (Camira) are loss than tho discharge predicted for the
axisting case catchment. This reduction occurs because each of thase
rivers/creeks have long main streams with the majority of the future
urbanisation at the Jower end of the catchments, In this situstion, tho limo
of conceniration of the lower catchment reduces due to the urbanisation
cHects. This allows runoff from the lower catchment to disperse prior to
the runoff from the upper catchments reaching the lower calchnents
honce reducing peak flows,

Table 9.6: Existing and Ultimate Gonditlons Cuse Discharge
Comparlson for the 100 Year and 20 Year ARI Flood Evenls

fiveifCreek 100 Year AR 20 Year ARY
£xlsting O Ultimate O Diloronce Edstingt  Uhimale @ Ditiotonce
, LTI (. () JOOOOOO. /| DR (L. | (m'fs) (m'/s}
Brishans 8105 (i) -84 S057 5047 02
Bramer 3233 340 29 1728 1864 A4
Wastl 3100 300 2.8 1527 1434 6.1
Purga 1268 1266 0.0 40 740 00
Desbing a0 248 +23.4 123 162 +313
branpoy 181 184 311 14 317 +26
Mt 103 114 +7.8 6l 07 19.8
Santy {Clurerar} 16 145 00 L] i) 00
Bundamba 461 438 50 218 267 A0
Six M v 75 369 195 209 172
Goodna W 173 w20 @ 113 +215
Waoparoo 534 544 40 2% 321 16
Sandy (Camipa) 159 158 2.5 o7 96 10
Hola; Discharges prasented 2te at the dver/cresk oullet

From Table 9.6 the maxiimum change in discharge due to trbanisation
ranges from % to - 33%.
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10, Uitimate Catchment Hy;iruullcs

10.1 Boundary Conditions

A tailwater boundary condition for ulimate case model runs at the Western
inner Bar is consistant with the {allwater level used in the design events phase
of the study. Thie tidal condition was;

0 Mean High Water Spring Tide (RL 0.92 m AHD).

This leve!l was used at the downstream end of the Brisbane River as a
boundary condition for the MIKE11 hydraulic model,

The inflow hydiographs prodicted by tho ultimate case RAFTS hydrological
model weie input into the MIKET1 madsl,

10.2 Hydraulic Model Paramoters
All hydraulic siructures were included In the ultimate case evenls assessnient.

Similarly to the design events assessment, Mannings ‘n' values derived in the
calibration phase of the study for the January 1974 flood evont wore adopted
as the ullimale caso evenls parameters. These paramelors were adopted
primarity on the basis that the Trust would be moere Interested in the larger
flood events as these events prochuce llvod levels that are most fkely to be
adopted for developiment levels.

The adoption of the January 1974 Mannings 'n’ values may overestimate
flood levels for the more frequent fiood events.

10.3 Exisling and Ultimate Catchments Comparison

A full listing of pradicled peak flood fevels, discharges and velocities for tho
varying ARl are presented in tho following tables in Appendix G,

0 Tabla G-1: Predicted Peak Flood Levels and Comparison

b Table G2; Predicled Poak Discharges and Comparison

o Table G-3: Predicted Peak Velocliles and Comparisoh - 100 & 20
Yoar AR| Events,

A summary of the predictod peak flood levels far the 100 year and 20 year
ARl flood events at key localions is presented in
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Table 10.1: Comparison of Predicted Peak Flood Levels for the 100 Year
ARI & 20 Year ARI Flood Events at Key Locations.
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Table 10.1: Companlson of Predicted Pouk Flood Levels for the 100 Year ARI & 20 Year ARI
Flood Events at Key Localions

River/ireak Lo¢ation SAKETT 100 Year AR 20 Year AR}
Chalnags
{km) Exisling Wb Ullimale Diferenee  ExistingWL  Ultimate Mitersica
{o AHD) Wi (i} {mn AKD) WL {mm)
(m AHD) (m AD) 5
Redshang /s Boundary BHE 964,17 38.03 33.03 (] By KEYH ¢
Brisbang Khalo Bdg BNE 979,51 3142 3142 0 263 76,34 0
Brisbena M Groshy Wy B 48,17 2708 27,06 -20 2205 2205 0
Brisbara Callegos Xing BNE 692.48 25.28 2527 0 20,29 wer -10
Biishans Mogqllt Gauge BNE1006.90 18,3 18.27 -70 13,55 13.53 20
frishane /8 Bolinttary BYE 1014.65 16.80 16.71 -840 12.08 1207 -10
Dremer U5 Boviwdary BREM 1000.60 27,16 27.05 140 2343 2,70 -1
Bremer Ora Nila Bdy BREM 100460 ¥47 24.34 -$30 2.1 2059 ~150
Brernor Wobcaraka Odg BREM 1006,50 nx 23,10 140 10.65 19.50 -150
Beamar Hancock Bdp BREM 1008.40 21.94 21.80 -140 1831 .17 140
Ueamar Ratvay Workshops Bdg  BREM 1014.80 18.73 18.55 160 15.21 15.05 160
emer David Tivanpy Bdg BREM 1012.06 16,05 1648 -$70 1511 14,94 -150
Bremer Warrégo Hway Bdn DREAS 1023.50 18.38 1831 -0 1159 1357 20
Varl Surtnghasn Haay VAR 100,00 2.2 20,14 40 26.50 2643 70
Pusga Curfigham Hway PUR 10340 27.24 2712 120 2477 un 0.00
Deckiry Cuningharn Hway DEER 12.04 2047 2057 +10 2805 28.14 490
Deeting Ash 51idg DEER 1201 2633 26,45 +410 2561 2671 +100
Dagbing Viarvick Ry Bdy DEEB §7.07 2463 24.50 -3 2085 20,70 150
Irenpel Varsgo Hway iROY 12.84 49 3160 +110 2.0t 309 0
Yenpol Sydney 51 Ady IROH 18,38 225 rZA % Adg 18,69 18.56 -140
fronipe! Watuna Gt Hidg IRONBRE 187 5347 53.28 +90 53.07 53.07 0
Mihf Ips-Waiiego Genncet MR 1073 2051 20,82 +31¢ 1B.80 19,82 +20
Meht Hunter 5t it 11,30 20,39 20.29 -160 1800 16,76 140
i) Waneg_n Hway MIHI_BR1 1.30 35.60 1550 A0 35,23 35.27 +50
Mh Pina Meuntal Rd ML BRE 255 2029 2023 160 1650 1677 -130
Santy Hobin 5t SCH 10,60 B.71 18,71 ] 18.50 1850 Q
{Chiewar)
Sandy Warrego Hevay §CH $1.94 18.38 18.31 -0 1303 13,80 =70
{Chuwar)
Sandy M Crazhy Rd SCH12.45 {60.39 18.3% 10 .01 13.84 -70
(Chuwer)
Dundamba Hipley Hd Bdg DU 18.74 4B.35 48,00 -850 47 50 47.84 80
Bundamba  Swanben Rd Bdg BUMD 25.5 3113 31.54 190 3120 al1e -140
Bundamba Patick St Bdg BUMD 27.90 28.41% 28.24 -160 21.90 2715 ~15G
Buhdamba Cunningham Hypay BUND 28.51 2058 637 210 25.03 2584 150
Bundamba Blackstons fid Bdg DUKI 31.99 2{.42 2128 130 2008 20ds +220
Bundeinba Blacstona Hall Bdg HUKD 3238 2000 2073 -{EQ0 16,97 19,76 210
Bundamia  Bstans fid Bdg BUD 34,33 1.3 10.31 10 16.01 16,68 260
Bundzmba Baskelbak Ra Bdg AUND 35.14 15,38 18.34 -10 14.55 1445 110
Burdanls Bris-ipa [{aff 8dg BUKD 25.53 18.38 1831 +10 1386 1339 10
Bundanmba Gledson 81 Bdg BUND 30,02 10.14 1834 10 1348 13.69 10
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Sty Hallels Rd %ag S0 10.37 ETH 30.65 0 JBER 3B.681 0
by Rechank Plains RABdg 5% 14,79 33.01 az ot 10 3267 .78 G0
5tk Maa Ipswich Rd Bdg SIX 19,85 17,85 17.87 70 1316 1315 -10
e fia Drisdas fialt Bdg S 20,45 1765 i1.67 10 13.16 13.95 ~10
Goodna Krugeés Pda 0dg GOooD 12.01 ir.23 1715 -80 1541 16.58 4 {60
Goadny Ipsaish Hd Bdg GOOD +4.24 7.2 (AL -8 1251 12.50 -10
Goodir Bris-Ips Rad Hdy GOOD 14.60 1r.23 1115 A0 1251 1250 <10
Goodna Arishane Tee Bdg GO0D 1401 1.3 ITAL +60 12.51 12,60 40
Woogarca Edna §¢ Bdp WOOG 15,65 16.71 10,69 20 12,04 §2.03 -10
Waooparoo Ipswich Rd Bdg WOOG 17,34 6.1 16.69 20 f2.04 12.03 10
Voogaraa Deis-tpswich Rail Bdg WO0Q 17 45 6N 16,69 - 204 12.03 -10
Vioogason fisishane Teo Bdyg 'Wooa 17,77 16.7¢ 1667 20 1204 12.0 1]
Sandy Addlszn 81 iy SAND $4.05 41.05 $1.04 0 40,85 40.84 -4
:SE?%{:) Ishmag] 5t Bdg BAMD 11.53 860 3B.67 =30 3830 3524 S
Sa?tnﬂ; ‘ Cochrann § By SAND 12.04 s i <60 36.55 a6.42 -140
%ilgy:a: Lugan Matorway xing SAND 14,72 2496 2411 =190 2455 24.34 210
amira

From Table 10.1 it can be seen that changes in flood levels vary from
~350mm to +310mm. These variations ere due to the changoes in dischargos
dua to urhanisation. Nofe that effects of fiting of the lloodplain ave not heen
investigated for these sludies,

10.4 Ultimate Conditions Crse Flood Profiles

The inflow hydrographs calculated by the RAFTS madel for the full range of
design slorme wore run through the MIKE11 modsl for the current extent of i
urbanisation to generale a serias of design flood profiles. j

Flood profiles wote generated ising the methodalogy outiined in Seetion 8.3:
Dasign Flood Profiles,

The ultimalo conclitions case flood profiles for the each tiver/creek have been

plotted for the range of retum periods and are prosented in the Ipswich
Rivers Fiood Study Atlas MIKE11 Design Proflles Ultimate Conditions, ;
Sheets 68 o 80,

It has buen assumed that the handrails at all structures would be fully blocked
by debris during the Ullimate Calchment Events, .
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11. Fload Mapping & Flood Mitigation

11.1 Ovearview

The flood maps associated wilh the Ipswich Rivers Flood Studies wara
gonerated using results from the MIKE1 1 hydraulic modet for the Ullimala
Catchments Conditions cases. The Digital Clevalion Modol {DEM) developed
for Ipswich City Council (Landinfo 1999) was used in corjunction with tho
MIKE 11 resuils 1o produce deptivinundation plots over the sludics areas,

Flood miligation options have been identiliad based on the extent of flooding
for the 100 year ARl Hload event pricnatily to protect existing infrastruciuro,

11.2 Flood Mapping

Results from the MIKE11 hydraulic model for the Ullimate Calchments
Conditions Cases were used 1o create a flood water surface for tho 100 year
and 20 year ARi llood events, The Geographical Information System (GIS)
used (o generate this fload waler surlace was Mapinfo in conjunction with
Vertical Mapper.

Onge the flood water surfaces had been generatod, the surfoces wero
overlayed onto tha DEM of ipswich City. This allowed dopth/inundation plans
to be generaled for the 100 year and the 20 year ARI flood avents.

An overview of the extents of inundation in the ipswich City area can be sean
on the following figuros:

o Flgure 11.1: 100 Year ARI Ficod Depth/Inundation Summary for
Uitimate Catchmant Conditions Cage

f Figure 11.2: 20 Year ARI Flood Depth/inundation Summary for
Ultimate Catchment Conditions Case.

These plans are also piesented as Shests 81 and 82 in the Flood Sludy
Allas,

The digilal files for these depth/inundation plans have been provided to the
Ipswich City Council. The depthvinundation plana have been overlayed on
contours and the digital cadasiral databass (DCDB) of the city and a setfes of
1in 10000 scale high resolution fload inundation plans have been gensrated,
These plans are presented in the Flood Study Allas as Sheat 83 to 113:
Fload Inundation Lines for 20 and 100 Year AR! Events Ultimate
Caonditions Casse,
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The accuracy of flood modelting and mapplng Is a function of the quality of
the hydrologlc and hydraulic modle! calibration and the refiability of the
topographic information used to reprasent the flood plain, A summary of the
accuracy of the differont aspacts of the flood modelling and mapping is given
below:

0 predicted flood Jevels - 0.2 m

0 predicted horizontal extent of inundation — Up to +10 m from the localion
shown

0 predictod depths of nundation % the topographic contour interval
0.2 m,

The accuracy of Ihe predicted depths of inundation will be influenced by the
accuracy of the topographic contours, The contour aeccuracy varies across
the floodplain as liustrated on Figure 11.3: Ipswich Clly Area Contours
(Allas Sheet 114). In areas of 0.5 m contours, the accuracy would range from
£0.45m. Inthe areas of 5,0 m contours the acclracy would vary from
=27m.

11.3 Flood Mitigation

Once the extent of inundation for the 100 year AHI Uitimate Gatchmants
Conditions Case had baon determined, significant flooded tirbanised areas
wero identified. The practicality of lvod ritigation measures for sach of
these areas was assessed and where possible a general flood mitigation
option was formulated.

A number of fiood mitigation measures were considered while tdeveloping
these oplions, thesoe woro:

n Changes to Wivenhoo Dam and Somerset Dam operalions
o Delention Basins
0 Leveos

Given thal Brishane River flocding Is the most dominant flood In Ipswich Cily,
Initial dam levels and release pracedures will have a significant impact on
fload levels within Ipswich City, Initial estimates indicate that levels
throughoul Ipswich could be rechiced by up to 2 metres if the damns were at
50% full at the comrnencement of a 100 year ARl event, As both of these
dams are primarily water supply dams, the dams owner, the South East
Queansland Water Board (SEQWB) would not bs likely to accept this oplion
given current and future water demands, Dam release procedures have beon
developad basod on work that has been conducled by the Department of
Natural Resources (DNR). Those teleass pracedures are deslgned to pratect
the infegrity of the dams and the SEQWS would be unlikely 1o redofine these
procedures. This flood mitigation measure was therelase not conslderad
further,
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The construction of detenlion basins was also considered however this form
of fload miligation is not very practical given the flond volumes associated
with Brisbane River and Bremer River flouding. As Brisbane River flooding is
the predominant floading mechanism in the tibutaries detention basins on
tributaries would not ba an effoctive flood mitigation moasure, therefore this
measure wus not considered further,

The levee option was considered to be the maost appropriate measure for
flood miligation througholit the Ipswich Area, Earih or concrete laveos can be
usad howevor concrete laveos are signilicantly more axpensive than the eatth
lavecs. Generally concrete loveos are used where space s limited. This
applies fo inner city and some residential applications, A typical section of an
eatth lovee is providod in Figure 11,4: Typical Leves Section Schamatic,

Fgure 11,4: Typlcal Levee Secllon Sehematic

Fiom Flgure 11.4 it can ba seen that if the levee Is 5 melres high then the
width of the leves will ba 44 m wido, In residential and inner city areas this
width Is generally too wido and concrete levees need to he used.

Atolal of 9 leveo Iocations have hesn identified: Tho possible levee localions
are shown on Figure 11.1,

th positioning of these levees wers based an the number of properties
affected and the practicality of constructing the leves in each location. Some
of these leveos raciliro leveo heights in excess of & m. This is not a desirable
sltualion however levee routes wara restrictod due to current infrastructuro.
Discussion relating to each of the preposad levee rotitos Is provided bolow.

Leven 1 ~Suffielkd Road Levee -- Yamanto

Levee 1 sumounds predominantly undeveloped area however somea 30
existing propertios are located within the area. This levee would protect in the
order of 40 Ha of land from the 100 year ARl flood. The proposed levee culs
through 13 properties and easements would have {o be oblained, The length
of carlh levee would be approximately 3 km with o concrete leves balng
required, The average height of the levee would be in the ordei of 3.0 m. The
levee would also cross one roadway and a flood gate may be required for
itdemnal dralnage.
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Lavee 2 - Chubh Street Lavee - Leichhardt

Levee 2 surrounds pradominantly undevelopoed area howaver some 30
existing properties are located within the area. This leves would protect in the
order of 30 Ha of land from the 100 year ARl flood. The proposed levee cuts
through 10 properties and easomenis would have to be obtained. The length
of earth levee would be approximately 2 km with no conciela levee being
required. Tho average height of the levee would be In the order of 4.6 m. The
leves would also cross two roadways and flood gates may be required for
internal drainage,

Levee 3 - Turley Street Levee » Churchili

Levee 3 surrounds existing properies and some undevoloped land. There
are sorie 30 exisling proportius In the area. This levee would protect in tho
order of 12 Ha of land from the 100 yoar AR flood, The proposed levee cuts
Ihrough 2 propetties and easomants would have to be oblalned. The fength
of earth levee would bo approximately 1 km with no concrete laveo baing
recuired. The average height of the levee would ba in the ordor of 4.0 m. The
levee would also cross two roadways and flood gates may be required for
internal drainage.

Lovee 4 - Crescent Street Levee - Leichhardt

Laveo 4 surrounds predominantly undeveloped area however some 30
existing propenies are located within the area. This lavee would protest in tho
order of 2 Ha of land fromi the 100 year ARl {lood, The length of eatlh Juvea
would be approximately 1 km with no congrele luvee heing required, The
averagae height of the levee would be In the order of 6,0 m. The leves would
also cross one roadway and a flood gate may be required for internai
drainags.

Levee 5-- Old Raliway Warkshops Site Levee - North Ipswich

Lavee b surrounds predominantly undeveloped area however some 30
exisling properties are locatet! within the area, This fevee would protect in the
order of 5 Ha of land from the 100 year ARI flood. The length of oarth levee
would be approximalely 200 m with no concrete levee being required. The
average height of the Teves would be in the order of 2,0 .

Levee G - 5t Mary's Church Lavee - Ipswich

Lavea G will protect sorne 20 existing residential proparties. This levee woulld
protect in the erder of 2 Ha of land from the 100 year AR flood. The lengih of
earth levee would be approximately 350 m. Some concrete levea may b
required. The average height of the fevee would be in the order of 4.5 m.
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Leves 7 - Inner City - Ipswich

Levee 7 would be to restrict backwater floodling from the Bremer Hiver upinto
Marsden Parade. This laves would protect in tho order of 7 Ha of land from
the 100 year ARI flood. Properties in this area consis! of business houses
and some residential dwellings. The length of earth levee would be
approximately 500 m with no concrets leves being requied. The average
height of the levee would ba In the order of 6.0 m. The leves would also
cross one roadway requling a road ralsing or a gate siructure,

Levee 8 - Helen Streot Leves ~ North Booval

Levee 8 surrounds predominantly developed area with some 70 oxisting
piopories located in lhe area. Some undeveloped tand would be made
available for development should the levee be constricted. This levea would
protact in the order of 20 Ha of land from the 100 year ARl flood. The
proposad levee culs through 3 propertios and easernents would have to be
oblained. The langth of earth levae would be approximately 1.5 km with no
concrate favee being required. The avorage helght of the levee would be in
the order of 6.0 m. The levee would also crass one roadway and a flood gale
may ba required for Internal drainago.

Levee 9 - Mining Street Loves - Blackstone

Levea 9 surrounds predominantly developed area with some 60 existing
properties jocated in the area, Some & hectaros of indaveloped fand would
be made available for devulopment should the levee ba constiucted, This
lovea would prolect In the order of 20 Ha of land from the 100 yaar AR flood.
The proposed levee cuts through 19 properifes and easemenls would have to
be obtained. The length of earth levee would bo approximately 1,2 ki with
no concrele levee being required. The average height of the levae would bo
in the order of 6.0 m. The loves would also cross one roadway and
floodgates may be required for intemal dralnage.

11.4 Discussion

Each of the proposed levea options presented above should only he
considered prefiminary. Some of these options may be costiy and the
resulting henefi/cos! ratio may be low. If any of these fevees are to be
cohslderad lurther a detaited analysis should ba undertaken investigating
hydraulics, environmental, financial and social issties.

Modalling of these options has not baen undettaken as there would be little
hanelit in conducting modeling until final fevee locations and roules have
boen determined. This wark would be better conducted at a later slage of the
study. Praliminary invostigations Indicate that tho proposed levee oplions
presantect in this report would be likely not have a major impact on flood
levals.
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Appendix A - Brishane River Catchment Rating Curves
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Appendix B - Rainfall & Pluviometer Stations

Table B-1 - Duily Rainfall Slatlons

Numbor Station Pariod
0atc0d Amnberiay AVO Y64T - Date
040007 Batd Knab 1927 Date
D019 Berarkin Foreslry 1025 - Date
040020 Eackbuit 1200 - Data
{40214 Brighane RO 1840 - Date
40223 Brlsbane AMO 1849 Date
040032 Brm Euryn 1047 - 16712
040289 Coalbank 19561 - Date
049050 Cooinliya 1916 - Dato
040060 Cooyar 1825 - Dato
340382 Crows Nesi 1894 - Date
0410¢8 Emu Vado Roilviy 1893 - Date
040228 Ernpgera Husaivar W70 - Date
04C075 Esk 188G - Data
040003 Gatton FO {894 5 Dsta
040082 Gallon - Lawos [CSIRG) 1697 = Data
B40021 Giondehastor 1894 - Date
11042 Haden 1928 . Dylo
040024 Hastlsville 1098 - (ata
040056 Helidon 1870 - Dato
043H0% Ipswdch (Composiio} 1879 - Date
040402 Jimra . 1027 - Data
040104 Katbar 1897 - Date
040110 Kileay 1890 - Data
040318 Kirkleagh 1953 - Dale
040114 Laidley 1859 - Dale
040116 toko Manchester 1817 - Dato
Q401D Lowood {087 - Dafe
04012} Malery FO 1915 - Date
64013 Wonsidalg 1913+ 1077
040135 Moogerah Dan 1947 - Dala
040135 acigolph 1926 - Data
[L:11RHI Mocra 1043 - 1077
040138 Mt Alfexdd 1812 - Dato
040140 it Brisbane 1830 - Dile
040142 K1 Crosby 1694 - Date
040308 M1 Glorious 1662 - Date
040247 M1 Kitcoy {Lindfisld) 1923 - Date
040145 MiMea 1002 - Do
040147 Mt Nebo 1047 - Date
040153 Wuiphy's Creek 1695 - Dale

SINCLAIR KNIGHT MERZ Ravo T Y




Humber Stalion Petlod
040158 Nanango t€62 - Dale
M3t Nukinenda 1861 - Dalo
040160 Peacheste 14915 - Dals
040270 Ravensboume PO 1054 « Dato
Q40183 Hosevale 1815 Dale
040184 Resewond 1094 - Dale
040421 Spiring Bluf] 1635 - Dale
040198 Tatome 1912 Data
041046 Tho Hend {Riverda'e) 1913 - Dale
044465 The Head {Bonnic Braa) ma- Date
040202 Thornten 1015 - Gale
Q40205 Teogoolawah 1909 - Datix
Q41103 Teowoornba {Fizg Stn) 1859 - Date
odoz2y Wacol (Wolston Prj 1833 - Date
041424 Waosl Haldon 1915 - Dalo
040252 Weedierd 1837 - Date
040258 Yarraman Ck 1913 - Dato
SNCLAR KNIGIT MERL Rov 0 REOAY00: RPAZAMFINALDOE B




Table B-2 - Pluviometers

Humher Slation Ageasy Pailad of fiecord
040004 Amberlpy AMO Y] 1561 - Dale
040062 Grohambwes} BM 1960 - Date
040010 Denatkin Foroslry GM 1051 - Dale
040020 Diackiull By Usihisavin
040214 Brisbano RO BA4 191t + Date
040723 Brisbana AMO Y] 1930 - Date
541032 Btyn Euryn NNA 1985 - Dale
040382 Cresvs Nest TCC 1285 - Date
40531 Deagott BCG 1973 - Dale
040225 Enopgera Reservolr BCC 1561 - Data
040015 Eek BCC 1664 - Date
040082 Ciatton « Laves CSIR0O M 1983 - Date
04004 Haerisvilic PO Ok 191« Dale
040104 lpswich {Composhe} B 1975 - Dato
040102 Jmna PO oM 1972 - Dato
QAT Kalbar By {978 - Dnta
040318 Kikieagh BM 1959 - Date
0401145 Laka Manchaoster BCC 1991 + Unlo
040133 Monsildale BCC 1063 - 1977
040135 Moogersh Dam BM 1950 - Dato
040500 Mt Glortous M 1909 - Date
040526 MiNeba RCE 1966 - Data
040674 Mt Stantey oM 1877« Dt
CA04ED Perseverance Dam TCC 1971 - Data
040270 Ravenshedrna e 1065 - Date
Q4078 Rotwi Dale Br4 1972 -« Dalo
040503 Rosewood oM 1077 - Dale
040241 Samlord {CSIRO) CSIR 1957 - Datu
CA00? Herrdon B 1970 - Data
040525 Thiea Way Calchinent BCC 1970 - Dale
041407 Toaweornlui 1CC 1054 - Dafe
040675 Tovmson oM 1977 - Dafa
040328 Weadlord (BCC) BGG 1854 - Date
040079 Forest Hill - DNR 1624 - Cato
G35 HHatton Vale DNA 19048- Datp
040107 Boaudesert DNR 1917 - Dale
040124 Warbirg DNR 1887 - Date
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Table B-2 = Pluvlometers (Continued)

Himber StaHon Agency Period of Record
040140 Boonah BNA 1929 - 1580
040150 Mindealun ONA 1881 - Date
040154 Mugruimbsa (Faindow) DNH 1926 - 1974
Q40158 Mucdtapilly DNR 1917 - 1957
040156 Innispialn DNR 1913 - Dato
040169 Narangbar NA 1920 1087
040163 Rathricwney DNR 1625 < 1972
G400 Crows Nest {Paachy BF) DNR iG27 - Dates
040171 Petrie (Aushatian Paper Mitls) DONR 1486 - Date
040379 Redbank DNR 1884 - 1978
Q40180 Margate DNR 1880 - Dafa
40151 Rosdva' DHR 1937 - 1983
™o18s Snmsorvale Coirposite DNR 1919 - Dale
040107 Mount Tembeting DR 1886 - Date
040208 Pino Mountaln DR 1925 - Dale
Qo212 Ascol Racecouizu NN 1920 < Data
00213 Rald Hills DNR 1835 - 1053
050215 Biisbane Botanic Gardens DBNR 1690 - 1984
HO216 Brisbane Show Growunds DNR 1689 » Date
040226 Goodna DNA 1870 Nala
040224 Encggma DNH 1859 - Dato

Noto  BM = Nyreau of Melecralogy

NOR = Depadiment of Najural Rosources

TCC = Toowonmbn Gity Cauneil
BCC = Biishans City Councit
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Appendix C - Recorded & RAFTS Predicted Hydrographs
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